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Preface 



This is intended to serve as a giiide in forecasting 
the n^power requirements associated vith economic development. 
The method outlined is based largely on United States experi- 
ence. However, the author has suggested modifications of the 
techniques used in the United States, based upon a study of 
forecasting techniques enployed in different countries. 

The martnaT was prepared for the Agency for International 
Development (AID) 1:^ Matilda R. Sugg under the supervision of 
Lloyd A. Prochnow in the Bureau of Labor Statistics' Division 
of Foreign Labor Conditions, William C, Shelton, Chief. 
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The Forecasting of Manpower Requirements 



• / 

Chapter 1. INTRODUCTION 



The ultimate success of a pro- 
gram for economic and social develop- 
ment will depend, in large measure, 
on the availability of manpower pos- 
sessing specific skills and training. 
Moreover, the training of skilled 
manpower must be an integral part of 
an overall development plan if that 
plan is to succeed. 

This handbook*^ is designed to 
assist economists and statisticians 
in the economically developing coun- 
tries in initiating and conducting 
studies for determining future man- 
power requirements in relation to 
anticipated development. It outlines 
a method of estimating future man- 
power requirements by occupation and 
indtistry and future training require- 
ments for high-level occupations. 

The following terms are used in 
this handbook as defined! 

Manpower. Manpower is an economic 
resource just as material, equipment, 
electrical energy, and money eoce 
economic resources. Manpower in the 
economic sense is the managerial, 
scientific, engineering, technical, 
skilled and other personnel employed 
in creating, designing, developing, 
managing and operating productive and 
service enterprises and economic in- 
stitutions . 

Forecast . An estimate of a given 
variable at some future date based 
upon certain assumptions and economic 
analysis, idth a large element of 
human judgment; used as synonymous 
with the term projection. 



Manpnvftr resources . The number of 
people available at a specific date 
to perform the work of the Nation; 
in the case of forecasts, the number 
expected under. stated assumptions to 
be available at a specific future 
date; in other words, the supply of 
manpower. 

Manpower requirements . The demand 
for manpower; the estimated numbers 
required at a specific date to per- 
form the work of the Nation to im- 
plement the industrial, economic, 
and social development anticipated. 

The Manpow er Problem 

Vigorous efforts are being made 
in many countries by leaders of 
government, education, industry, and 
labor to accelerate the rate of eco- 
nomic, social, and industrial devel- 
opment. The ultimate goal of such 
programs is to benefit the people of 
the country by raising the standards 



^Valuable assistance in the prep- 
aration of this manual was provided 
by other Bureau staff members, par- 
ticularly Harold Goldstein, Chief of 
the Division of Manpower and ISmploy- 
ment Statistics and Howard Rosen of 
that Division; and by staff members 
of the Division of Productivity and 
Technological Developments . The 
author also wishes to acknowledge 
the help of the Bureau of Interna- 
tional Labor Affairs, the Bureau of 
Employment Security; the Interna- 
tional Labour Organization; and the 
Agency for International Development. 
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of living vhile at the same time pre- 
serving the basic freedoms and re- 
specting the dignity of the individ- 
ual. 



The dearth of trained manpower 
has been a deterrent to the expansion 
of social services, education, and 
indust^, Manpower shortages limit 
the rate of fiiture groT-rbh in many 
countries • Lack of trained manpower 
may be more of a limiting factor to 
futxire growth than shortages of capi- 
tal or natural resources. 

The particular situation varies 
from country to country, but certain 
elements are common to many, such as 
the following: 

, 1 • A shortage of persons 
adequately educated in certain pro- 
fessional and technical occupations, 
particularly scientists, engineers, 
teachers, physicians, nurses, and 
other health service personnel. 

2. More people educated in law 
and the liberal arts than the demand 
calls for. 

3» A shortage of subprofes- 
sional workers to serve as techni- 
cians, laboratory assistants, fore- 
men, and supervisors. 

4» A shortage of administrative, 
executive, and managerial personnel. 

In clerical occupations, a 
shortage of stenographers, bookkeep- 
ers, and skilled office machine oper- 
ators, but m*ore untrained people seek- 
ing work in the less ski.lled white- 
collar Jobs than can find work. 

6f A shortage of craftsmen and 
skilled workers such as machinists, 
mechanics, machine-repairmen, elec- 
tricians, and plumbers. 

7. A great number of unskilled 
and semiskilled workers in cities, 
creating widespread unemployment and 
underemployment. 1/ 
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8. Widespread imderemployment 
in rural areas, affecting particu- 
larly agricultural laborers and 
earners of small farms, caused mainly 
by the smallness of inost farms and 
by seasonal fluctuations of activity. 



For example the manpower prob- 
lem in Pakistan is summarized in 
the following words: 



In suirmary, the key problems 
to be dealt with are threefold: 

(1) provision of high-level 
manpower for the critically im- 
portant administrative, techni- 
cal and educational w'ork of de- 
velopment and nation-building, 
together with intermediate- 
level supporting occupations; 

(2) provision of the skilled 
workers, artisans, craftsmen 
and operatives required for in- 
dustrial development; and (3) 
utilization of the massive re- 
serves of underemployed and un- 
employed labour which consti- 



buxe tee greatest potential re- 
sources of the nation. 2/ 



X/ ** Under employm.ent exists when 
persons in employment who are not 
working ful.i time would be able and 
willing to do more wfork than they 
^e actually performing, or v/hen the 
income or productivity of persons in 
employment would be raised if they 
worked under improved conditions of 
production, or transferred to 
another occupation, account being 
taken of their occupational skills.” 
Quoted from Resolution Concerning 
the Measurement of Underemployment 
adopted by the Ninth International 
Conference of Labour Statisticians 
(Geneva, Apri 1-May, 1957). 

7j Planning Commission, Paki- 
stan, Development and Utilization of 
Manpower (Karachi y 1Q60), p. o. 










A Manpower Program for Economic 
Development 

A manpower program for develop-* 
ing countries should be designed to 
formulate a manpower plan in the 
light of political, economic, and 
social objectives; to develop man- 
power through educating new genera- 
tions and training those already in 
the labor force; to make proper use 
of existing skills and to utilize 
the underemployed and unemployed; to 
distribute manpower through guidance 
and assistance in job placement, 
with particular attention to the 
specially skilled and to high- 
priority work; to collect and ana- 
lyze manpower statistics in order to 
identify and anticipate manpower 
problems; to provide special man- 
powder services for high-level m^a- 
gerial, administrative, and scien- 
tific technical manpower; and to es- 
tablish administrative machinery for 
carrying out the program* 

Harold Goldstein and Sol 
Swerdloff, Methods of Long-Term Pro- 
jection of Recjuirements for and 

f^iippl y nf Professional* Sk illed, and 
Other Highly Trained Kanpower (pre- 
pared for the ^lanpower Directorate, 
Ministry of Home Affairs, Republic 
of India, 1959), Ch* VI, "Basic Man- 
power Statistics for Analysis of 
Manpower Respjurces and Require- 

mants," pp* 63-^04* 

United Rations, Statisti cal Series 
for the Use of T-ftgg Developed Coun- 
tries ^r\ Progranmes o f Economic aM 
Social Development (Hew York, 1959), 
Statistical Papers Series M, Ho* 31* 



Factual Data Des irable for 
t^flfipower Programs 

Among the functions of a man- 
power program, none is imore essential 
to effective planning and administra- 
tion than obtaining the facts upon 
which to base action* basic 
statistics are not available, one of 
the first steps must be to establish 
or improve existing programs for pro- 
viding reliable current data* The 
basic statistical program and data 
usually required for this purpose are 
listed below* 

Census of population * To provide a 
basic count of the population for the 
country and its geographical divi- 
sions; classified by; (a) sex and 
age; (b) level of education completed; 
and (c) occupation and industrial at- 
tachment * 

Censuses of agr iculture i manufactur- 
ing. mining, and commerce * To pro- 
vide data on employmient by industry 
in relation to the volume of produc- 
tion* 

Household surveys of lab or force* To 
provide data on the number of persons 
in the labor force during a specified 
period, classified by, (a) sex and 
age; (b) sex, employment status (em- 
ployed, unemployed, or not in the 
labor force); and (c) type of worker, 
if employed (self-employed, employee, 
or unpaid family worker) ; ^ (d) reason 
for part-time employment if not em- 
ployed full time; and (e) education 
or special training * 



gnaial aecm-itv and othey adminis:: 

trative reports . To provide data on 
employment in industries covered by 
legislative programs such as social 
security and factory inspection# 

Establishment surveys of employment, 
hours, and earnings. To provide data 
on the number of employees in the 
country and in each major area, 
classified by type of economic ac- 
tivity; average weekly or hourly 
earnings in major economic activi- 
ties; and average weekly hours in 
major economic activities. 

A continuing program of l abor market 
reports. To provide data on labor 
supply and demand in specific areas 
by occupation and industry. 

A system of vital statistics . To 
provide data on births, by sex, and 
on deaths, by sex and age. 

A reporting program b v^ education^ 
institutions . To provide data on 
enrollment at all levels, including 
vocational, scientific, and techni- 
cal training institutions. 

A reporting prog ram on immigration 
and emigration . To provide informa- 
tion on net additions or losses to 
the labor force by sex, age, and oc- 
cupation . 

Anticipating Future Developm ents^ 

The government of a developing 
country has an additional function. 
Wot only must it provide facts about 
the current and past manpower situa- 
tions, it must make an assessment of 
the manpower requirements of the fu- 
ture. In order to establish an ef- 
fective program and make sound 



recommendations to the various par- 
ticipants in the manpower program, 
the responsible officials must pro- 
vide as accurate an estimate as pos- 
sible of the future manpower needs. 
It is of particular importance to es- 
timate how many people will be needed 
in the professional, technical, and 
skilled occupations. Since it takes 
many years to educate and^ train 
people for these occupations, the 
need must be anticipated sufficiently 
far in advance to allow time for that 
training. Failure to anticipate the 
need and develop the required high 
level nianpower may seriously impede 
economic progress. 



The assessment of future man- 
power requiremients must be a judgment, 
or a series of judgments, based upon 
experience and expectations of future 
developments. These judgments must 
be made without any magic formula or 
prophetic powers. The person making 
the judgments, designated here as the 
analyst, should have a fairly exten- 
sive knowledge of current develop- 
ments in his country, and the aspira- 
tions of the people and their govern- 
ment. He should be thoroughly famil- 
iar with the prevailing social, po- 
litical, economic, and religious pat- 
terns. He should make judgments only 
after consideration of the opinions 
of experienced observers in various 
sectors of the economy. He analyzes 
the statistics relating to all as- 
pects of manpower and uses all the 
statistical techniques at his command. 
In the end, his evaluation of future 
manpower requirements is only an es- 
timate, subject to error. But such 
an assessment provides a sounder 
basis for decision and action than 
any alternative evaluation. 



4 



Til© goal is to foa?t8©« as ol®ar- 
ly as possible tb.e cooupatio®©! meads 
o£ tbia futnrei tbi© irndustmies im 
vMob people vdll wearlc and tb© sMlls 
they vill need to oontmibnte isoet ef- 
fectively to tbe oomntny’s develop- 
®e®ty wMle at tbe same time provid- 
ing for tbemselvea and tiieir families. 

The principal eluents of the 
program of manpower studies aret 

M initial asaessment of (mirrent em- 
ploment tar indnstry and _,oQonnatiAn * 
lealistlo planning requires a knowl- 
edge of current employments the num- 
ber employed in jrofessional, teohni- 
oal, administrative, and skilled oo- 
cupations at the present time or in 
the recent past} the industries in 
which these people are employed} 
identification of the occupations in 
which unfilled vacancies exist} the 
extent of the shortage of qualified 
personnel. In some countries these 
data may be derived by special oensus 
tabulations} in other countries it 
may be necessary to conduct a survey 
of establishments. As part of such 
an establishment survey, employers 
may be asked to estimate their future 
requirements for skilled and special- 
ized worlcers. 

Estimates of future Dooulation and 
labor force . The rate of population 
growth will determine the size of the 
future labor force. Projections of 
population by age and sex should be 
made} the estimated rates of partici- 
pation in the labor force by various 
age-sex groups provide an estimate of 
the future labor force. 



Istimateig, of 

hv iMufl^EV’ and ecnunaMen.^ 
iaoh developing ©G«fn?y has its own 
particular p*o^am for industrial 
development, whether or not there is 
an official development plan. The 
question to be answered iss What are 
the manpower implications of the an- 
ticipated development? The answer 
should be sought by carrying out an 
intensive analysis of the economy as 
a whole and of all important indus- 
tries to determine the expected level 
of production and the resulting de- 
mand for personnel. Special atten- 
tion should be devoted to occupations 
in the high-level technical and 
skilled categories • 

An estimate of training requirements . 
A comparison between the anticipated 
demand for new entrants to each oc- 
cupation requiring education and 
training and the estimated supply of 
people entering the occupation indi- 
cates the extent of the anticipated 
shortage or surplus. On the basis of 
such a comparison, training require- 
ments can be estimated for each im- 
portant occupation. 

Supplementary Considerations in 
Forecasting 

Forecasts can not predict the 
future with complete accuracy, no 
matter how carefully and intelli- 
gently they are made. But even 
though imperfect, forecasts will pro- 
vide valuable insights into the fu- 
ture manpower situation and will re- 
sult in information which can give 
meaningful guidance to policy deci- 
sions. It is important that forecasts 
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be made withoiit waiting for an unat- 
tainable degree of perfection in 
methods I data, or conclusions* 

All forecasts must be contin- 
ually reviewed and revised in the 
light of new information and unfore- 
seen developments. A forecast which 
is published today may be obsolete 
soon after it is published. There- 
fore, the forecasting agency has the 
function of seeking new data, evalua- 
ting new occurences, and modifying 
the forecasts at regular and frequent 
intervals . 

The forecasts will be of inter- 
est to many diverse groups and should 
be given wide distribution, both for 
the benefit of each group and to in- 
vite review and suggestions for im- 
provement. An j.nterest in the con- 
clusions of the forecast may predis- 
pose the eventual users to be cooper- 
ative in supplying information and 
will focus attention on the value of 
collecting basic statistics in their 
respective fields* Users of the 
forecasts will include: 

1 , The government planning 
agency, to assist in the planning 
process. 

2. The government agency re- 
sponsible for stimulating and assist- 
ing industrial development, to help 
determine the manpower feasibility of 
specific projects. 

3* Other government officials 
at national and local levels, to 
identify the manpower problems relat- 
ing to each kind of public service. 

4, Educators at all levels from 
primary through university, to assist 
in planning and administering educa- 
tion and training. 



5. Industrialists and business- 
men, to aid in long-range plans for 
investment, expansion, and training. 

6. Labor unions and profes- 
sional societies, to gain understand- 
ing of changing industrial and oc- 
cupational patterns. 

7. Vocational counselors, to 
provide the basis for advising young 
people. 

8. Young people and their par- 
ents, to assist in making vocational 
choices . 

A^Bi^iipptions Reauired for Forecasts 

The events of the future are de- 
pendent upon thousands of unpredict- 
able factors; there is no way to 
eliminate the uncertainties. For 
purposes of the forecasts, however, 
it is necessary to make a series of 
assumptions regarding future national, 
political, and economic events. 
Obviously the assumptions must be 
made to fit the situation in each 
country. The following are sugges- 
tive only: 

Natural events . There will be no 
major earthquake, famine, fire, floo(^ 
or other disaster. 

Political events . There will be no 
major war and no internal political 
upheaval. 

Economic conditions . There wil3. be a 
continuation of the fundamental eco- 
nomic forces operating in the country 
(i.e., a continuation of economic 
activity which produces goods and 
s©rviC6S| sufid th© dsin&iid for labor)# 
There will be no major internal or 
international depression. 
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In addition to these basic as- 
sumptions | manpower forecasting re- 
quires somewhat more detailed as- 
sumptions having to do with economic 
activities. 

Attainment of goa ls expressed in an 
official develoranent plan . One pur- 
pose of forecasts of manpower re- 
quirements is to determine the fea- 
sibility of expansion plans. There- 
fore the goals of the economic de- 
velopment plan, if any, can become 
assumptions of the forecast. In oth- 
er words, the forecast will answer 
the question, "To attain a specific 
goal as envisioned by the plan, how 
many people will be required, in 
which industries, and with what par- 
ticular occupational characteris- 
tics?" 

The goals in economic develop- 
ment plans may be expressed in a 
number of different ways; 

1 • Gross national product (or 
gross domestic product) . An assumed 
grovrbh rate for the economy as a 
whole provides a control against 
which forecasts can be checked to 
prevent an unrealistic overall esti- 
mate for the future date. The as- 
sumption of an overall growth rate 
implies that the conditions neces- 
sary for economic development will 
prevail; that capital will be avail- 
able, and that the general economic 
environment will be favorable. If 
the assumed rate of increase in 
gross national product is greater 
than the rate of population gro\rbh, 
this implies an increase in per cap- 
ita income. Increased per capita 
incoFie may bring an increased demand 
for food, clothing, shelter, educa- 
tion, and health services. 



2. Commodity targets. To as- 
sume attainment of targets in the 
plan provides an output estimate for 
the future date in major commodities. 

3. Targets for specific serv- 
ices. Assuming the attainment of a 
specific level of education and 
health services as envisioned by the 
development plan provides a basis 
for estimating the number of teach- 
ers, physicians, and other related 
occupations required at the future 
date. For example, if the plan 
calls for a specific number of pu- 
pils in secondary schools, this can 
be converted into requirements for 
teachers . 

Foreign trade . If the economy is 
geared to the sale of one or more 
major commodities in foreign markets 
it would be unrealistic to make any 
forecast without taking account of 
the volume of exports. It is im- 
possible to foresee fluctuations in 
the demand for such products, yet it 
is well known that a collapse of the 
export market would be an economic 
disaster for the country. When this 
situation exists, it is essential to 
make an assumption regarding the 
volume of such exports. Similarly, 
where imports exert a major influ- 
ence on the internal economy, it may 
be necessary to limit the uncertain- 
ties involved by assuming a given 
level of imports of major conmodi- 
ties. 

Other assumptions . Specific assump- 
tions must be made as to the size of 
the Armed Forces at the future date, 
the level of unemployment, the hours 
of work, and output per man-hour. 
These will be discussed more fully 
in the text as the need for such 
specific assumptions arises. 



Illustrative Assmptiong 



As illustrations, general as- 
sumptions for Ceylon and the United 
States are reproduced below, from 
published documents* 

Ceylon reports the following 
basic assumptions related to eco- 
nomic projections for the year 1968, 
the end year of the current 10-year 
plans 

1. That during the 10- 
year period 1959-68 there will 
be no serious international 
depression; 

2. That Ceylon’s terms 
of trade will on the average 
be equal to those of 1957; 

3* That outside assis- 
tance in respect of skills and 
finance vrill be forthcoming in 
sufficient degree; 

4* That between 1957 and 
1958 population and the work 
force will increase by 38.2 
percent and 37*8 percent, re- 
spectively. y 

5. That the financial and 
monetary policy of the govern- 
ment will be geared to the im- 
plementation of the plan;: 

6. That defense commit- 
ments will impose relatively 
limited strain on resources; 

7. That the determined 
efforts required of both the 
government and the people for 
the realization of the plan 
would be forthcoming. ^ 

Similarly, the basic assump- 
tions for projecting manpower needs 
and resources of the United States 
for the 1960’s were spelled out as 
follows! 



1. A oontinuation of the 
relatively high levels of eco- 
nomic activity and employment 
which have prevailed in the 
United States for the past 15 
years, consistent with the 
goals expressed in the Imploy- 
ment Act of 1946. ^ 

2. A oontinuation of 
scientific and technological 
advance, affecting our indus- 
trial methods of production, 
oxir medical, health, and educa- 
tional services, and our con- 
sumption patterns. 

3. The absence of war or 
any other cataclysmic event 
which would substantially alter 
the rate of our economic 
groT-rth. 2/ 

Choice of a Forecast Year 

The future year for which man- 
power resources and requirements 
will be forecast should be chosen 
with several considerations in mind: 

ij Note the use of population 
and labor force projections as one 
of the assumptions for economic pro- 
j ections . 

j 5/ United Nations, Economic and 
Social Council, World "^ ^onomic Situ- 
ation. Evaluation of Long-Term Eco- 
nomic Projections (New York, 23 June, 
I960). E/3379/Add:3, Reply of Cey- 
lon. p» 14* 

Q In the Employment Act of 
1946, the Federal Government assumed 
responsibility for the creation and 
maintenance of conditions under 
which the country could achieve max- 
imum employment and production. 

2/ United States, Department of 
Labor , Manpower Challenge of the 
1960’s (Washington, I960). p. 1 . 
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1 . If there is an offloial de- 
velopment plan, the forecast year 
should be the target year of the 
plan, since manpower requirements 
will be related to the targets ex- 
pressed or implied in the plan. 

2. The forecast year should be 
sufficiently far in the future, per- 
haps 10 years, to allow adequate 
lead time for the training and edu- 
cation of professional smd technical 
personnel. 

3. The rellablDity of the fore- 
casts diminishes as the forecast 
year extends further into the future. 
Nevertheless a forecast of 15 or 
even 20 years may be justified to 
gain some insight into the problems 
of the long-range future. 



4. Population and labor force 
projections are usually made for 
every fifth year after the most re- 
cent census of population. It is 
more convenient, but not essential, 
to forecast manpower requirements 
for 1 of those years. If there are 
good reasons for choosing other 
years, population and labor force 
estimates for intervening years can 
be derived by interpolation between 
2 of the 5-year points. 

5. Forecasts can be made for 
more than 1 future year if desired, 
for instance, 19^5, 1970, and 1975* 
However, in this text the forecast 
date will be referred to as only 1 
year, assuming that it will be 10 
years from the base year. 
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Chapter II. FORECASTING KANPOWER REQUIRmiEKTS BY INDUSTRY AND OCCUPATION J 

SUMMARY AND METHOD APPLICABILITY 



The forecasting of manpower re- 
quirements is more than the mere re- 
cording of statistics and the ap- 
plication of standard statistical 
techniques* Rather, it is the piec- 
ing together of relevant information 
and available statistical facts; the 
economic analysis of this body of 
information leading to a series of 
judgments regarding the rate and 
characteristics of economic growth; 
and finally the evaluation of the 
net effect of all these forces on 
manpower requirements in the future* 
The method presented in this manual 
relies heavily on economic analysis 
and human Judgment, and uses what- 
ever statistical techniques are 
avcdlable and applicable to assist 
in making a common sense evaluation 
of future needs and resources* 



The method suggested here be- 
gins with the assumption that two 
things are available: 

1* An estimate of the labor 
force in the forecast year* 8/ 

i* The structure of employment 
by economic activity 2/ at the pres- 
ent time, or in the recent past, 
classified In whatever detedl is de- 
sired in the forecast* 



The end product is to be (l) an 
estimate of employment by economic 
activity and occupation 10/ at a 
specific future date, and u) an es- 
timate of the number of people who 
should be trained for each major 
occupation* 

The intermediate steps may be 
as simple or as complex as the sta- 
tistical resources of the country 
permit* n/ 



1/ Methods of projecting popu- 
lation and labor force are described 
in a forthcoming manual (in this 
series) to be entitled Demographic 
TechniQues for Manpower Planning in 
Developing Countries , by the Bureau 
of Employment Security* 

^ Classification by economic 
activity in the forecast will depend 
upon the classification system used 
in each country* For purposes of 
illustration, this paper will use 
the International Standard Indus- 
trial Classification of All Economic 
Activities (New York* 1958) IMted 
Nations, Statistical Papers, Series 
M, No* Hev* 1* See appen^x* 

10/ The occupational classifi- 
cation used here is International 
Labour Office, International Stand- 
y»d Classification of Occupations 
(Geneva, 1958)* 

11/ For instance, Input-Output 
Analysis is an el.aborate method of 
projecting activity levels of de- 
tailed industry sectors of an econo- 
my and translating these activity 
levels into employment requirements* 
This technique is outside the scope 
of this paper* For a description 
see: 

(a) W* Duane Evans and Marvin 
Hoffenterg, "The Interindustry Rela- 
tions Study for 1947, The Review of 
Economics and Statistics , May 1952| 
pp* 57-142* 

(b) Conference on Research in 
Income and Wealth, "Input-Output An- 
alysis: An Appraisal," ’ StT^ies in 
Income and Wealth . Vol* 18 (Prince- 
ton Itoiversity Press, 1955)* 

(c) Tibor Bama, editor. The 
Structural Interdependence of the 
Economy : Proceedings of an interna- 
tional conference on input-output 
analysis , Varenna, June-July 1954 
(New York, Wiley, 1956)* 
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Summary of Method 

The method to be presented in 
this manual can be summarized in 
five steps* Detailed descriptions 
of each step are in chapters III- 
VII. 

Step 1. Derive a rough first 
approximation of the future employ- 
ment structure by economic activity, 
consistent with the euiticipated in- 
crease in the labor force* 

Step 2* Make a detailed analy- 
sis of each important economic ac- 
tivity, taking into account antici- 
pated changes in demand for its 
products or services and in hours 
worked and productivity; thus arriv- 
ing at an estimate of future employ- 
ment* 

Step 3* Modify the first ap- 
proximations of future employment in 
accordance with the results of the 
detailed analysis of each important 
activity* 

Step 4* Derive an occupation- 
al breakdovm of employment in each 
economic activity in the future 
period by applying the best avail- 
able occupational composition pat- 
terns, with particular attention to 
all occupations requiring special- 
ized training or education* Sum the 
estimates of each occupation from 
the various economic activities* 

Step 5* Estimate training re- 
quirements for each important occu- 
pation by analysis of the probable 
supply of qualified workers under 
existing training arrangements and 
facilities in comparison with the 
requirements as indicated occupa- 
tional estimates for the future 
period* 



Adaptation of This Method on the 
Basis of the Statistics Available 

The detailed, practical appli- 
cation of the general method out- 
lined above will be determined in 
each country by the statistical data 
available* Although the availabil- 
ity of reliable, basic statistics 
should lead to more accurate man- 
power forecasts, it is recognized 
that a coimtry may require such 
forecasts even when basic data are 
not available or are incomplete • 
The analyst ^dll therefore face one 
of the following three conditions of 
data availability and will adapt the 
procedure accordingly: 

Condition 1 * I^o statistics of 
employment by economic activity for 
the overall economy are available* 
Employment statistics for selected 
industries only are available* 

When statistics for the overall 
economy are lacking, the method pre- 
sented here is only partially appli- 
cable* The forecast must be 
anchored to whatever statistics are 
available for the important indus- 
tries in the country* It is recom- 
mended that an analysis be made of 
each industry which employs or is 
expected to employ in . the future, 
persons in the occupational categor- 
ies in short supply. The type of 
analysis to be made is descril^ed in 
chapter IV. The lack of adequate 
statistical data, and the difficulty 
encountered in making an analysis of 
this kind should not deter the 
analyst from proceeding in this im- 
portant field of work* Available 
data, no matter how crude and sparse, 
when combined with practical 
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judgitien't of tbosG bGst infomiGdj ^and 
analyzGd with carG and ingGnuity ^ 
can providG valuable insights into 
the future manpower situation* 

It may be particularly helpful | 
when statistics are lacking, to sub- 
stitute the statistics from other 
countries. For purposes of analysis 
it would be possible, for instance, 
to make an assumption that the in- 
dustrial distribution within a given 
sector of the economy is the same as 
that of another country with similar 
economic structure and at a similar 
stage of economic development, for 
which statistics are available; or 
that the economy 10 years hence will 
have some of the same characteris- 
tics the similar country has cur- 
rently. This technique was used in 
a fairly recent study of Puerto 
Rico. 12 / it assumed that the 
nonagri cultural econony of Puerto 
Rico in 1975 would have many of the 
same characteristics as that of the 
United States in 1950. This hypoth- 
esis provided a basis for analysis. 

To analysts in countries where 
basic statistics are inadequate, it 
is suggested that a study of the 
method outlined here may be useful; 
it may suggest ways in which the 
available data can be used; and it 
may focus attention more emphatic- 
ally on the need for statistical 
data. 

Condition 2 . Statistics of em- 
ployment by economic activity for a 
base year are available, but there 
are no historical statistics* 

This condition may occur in 
some countries which have only re- 
cently begun the collection of sta- 
tistics. The base-year distribution 



of employment is the point of de- 
parture in metking the forecast. The 
future employment structure is ex- 
pected to be similar in many of its 
characteristics to the current 
structure because of the expected 
continuity in fundamental economic 
forces. Therefore, it is possible 
to make a forecast on the basis of 
current statistics and estimated 
future changes resulting from ex- 
pected operating schedules or from 
the economic development plan. The 
five-step procedure described in 
chapters III-VII can be followed. 

Condition 3 . Statistics of em- 
ployment by economic activity are 
available for the base year and for 
1 or more previous years. 

Even fragmentary historical 
statistics give added insight into 
the operation of the economy. The 
factors which affect the demand for 
labor are subtle and complex; their 
interactions are unique to the 
social, political, and economic en- 
vironment peculiar to each country. 
These factors can be expected to 
continue to exert their influence in 
somewhat the same way in the futxare, 
since they change slov7ly even under 
the impact of rapid development. 
Therefore it is reasonable to postu- 
late a first approximation of the 
future structure of employment by 
extending past trends and making 
appropriate modifications consistent 
wtth foreseeable events. The proce- 
dure recommended here seeks to make 
yytpyi muTn usG of available statistics. 

W Puerto Rico Committee on 
Human Resources, Puerto. J^co* s Man- 
power Meeds and Supply (San Juan, 
1957). 134 pp. 
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Chapter III. FIRST APPROXIFxATIOK OF BMPLOlfl-IENT BY ECONOMIC ACTIVITY 

IN A FUTURE YEAR (STEP 1 ) 



Derive a rough first approxi- 
mation of the future employment 
structure by economic activity, con- 
sistent with the anticipated increase 
in the labor force. 

It is assumed that a labor force 
projection for the forecast year has 
been made. A first approximation of 
the employment in each economic ac- 
tivity in the forecast year can be 
derived by constructing a hypotheti- 
cal model of the structure of that 
future labor force. This model is 
designed to serve as a framework into 
which can be fitted the various 
pieces of the more detailed analysis 
in the second step. 



Procedure for Estimating Total 
Civilian Employment in the Future 
Year 

Total labor force . Begin with 
the projected estimate of the total 
labor force in the future year. 

Deduct number in the Armed Forc- 
es . Make an estimate of the number 
in the Armed Forces in the future 
year on the basis of the assumptions 
previously made. It is customary to 
assume a continuation of the base or 
current level of the Armed Forces un- 
less there is some reason to believe 
a change will occur. 

Total labor force minus Armed 
Forces equals civili an lab or force . 

Deduct the number of unemployed . 
There is no way for the analyst to 
know the actual future level of unem- 
ployment. He must, therefore, make 



an estimate which is consistent with 
his general assumptions. Sometimes 
the analyst uses the official target 
figure under a specified plan for 
his estimate. He may assume there is 
no change from the current level. Or 
he may assume a level equal to the 
average rate of unemployment in re- 
cent good years. 

For example, in the Vanoni Plan 
of Italy, which is a program for the 
development of employment and income 
in Italy for the period 1955-64, it 
is estimated that, in the terminal 
year 1964, unemployment will fluctu- 
ate at about 3 percent a year. 12/ 
In the United States, when economic 
conditions have been good, the unem- 
ployment rate has been between 3 and 
4 percent of the civilian labor 
force; in making its economic pro- 
jections, the Bureau of Labor Sta- 
tistics assumes unemployment at 4 
percent in 1965> 1970, and 1975# 
(See table 1 . ) 

Civilian labor force minus the 
unemployed equals total civilian em- 
ployment . Presented in table 1 are 
the projections of total civilian 
employment for the United States 
which were derived ly this pro- 
cedure. 14/ 

12/ United Nations, Economic 
and Social Council, World Economic 
Situation. Evaluation of Long-Term 
EconoTtiic Projection s (New York, 1959), 
E/ 3379 /Add. 2. Reply of Italy, p. 27. 

14 / Bureau of Labor Statistics, 
Manpower Needs and Resources of the 
Ihilted States; 1960-1975. Summary of 
Findings and Imp^eations (Un- 
published, May I960}. 



Table 1. Employment and Unemployment In the United States, 
Actual 1957 and Projected, 1965-75 



(All items in millions except percent line) 



Employment status 


Actual 
1^37 _ 


Pro lections 




1970 


■ ig73-. 




70.7 


-2?-? 


87.1 


944- 




2.8 

67.9 

4.3 

2.9 

65.0 


2.5 

77.4 

4.0 

3.1 
74.3 


2.5 

84.6 

4.0 

3.4 

81.2 


2.5 

92.3 

4.0 

3.7 

88.6 




Unemployment as percent of labor force 


Total civilian employment 



Procedure for Estimating a Breakdown 
of Civilian Emplovinent by Major 
Sector 

Having derived an estimate of 
total civilian employment for the 
future year, the next step is to es- 
timate the allocation of that total 
to (l) agriculture, and (2) nonagri- 
oultural economic activities. 

E]nripl<;tYtnent In agricultitre . 15/ 
Generally, in the highly industrial- 
ized countries, about 15 to 30 percent 
of the civilian labor force is em- 
ployed in agriculture. In the agri- 
cultural countries, on the other hand, 
about 60 to 75 percent of the labor 
force is so employed. It is an 

almost universal phenomenon that the 
proportion of employment in agricul- 
ture declines as industrial develop- 
ment proceeds, even though the abso- 
lute number in agriculture may con- 
tinue to increase with expanding 
population. 

It should be noted that total 
agricultural production continues to 
increase in developing countries even 
with a proportionate decline in agri- 
cultural employment. Among agricul- 
tural workers in all countries there 



is a great deal of underemployu;ent . 
If a member of a farm family leaves 
the farm and takes a job in the city, 
there is usually no proportionate 
decline in the output of that farm. 

To illustrate, consider the 
following quotation: 

In India it is thought 
that, with the bullocks and 
plows in common use, 100 acres 
in grain can provide employment 
for perhaps 1 5 persons * gain- 
fully employed* in agriculture; 
whereas the average number 
* gainfully employed* in India 
per 100 acres is about 30. Al- 
lowing for the fact that some 
of India* s agriculture is more 
intensive than grain, Indian 

" 25/ this discussion, agri- 
culture includes forestry, hunting, 
and fishing. 

16/ The volume of agricultural 
employment cannot be adequately de- 
scribed by a single figure, since it 
changes from month to month. There- 
fore, in comparing various years, 
employment should be either an 
annual average, or the employment 
level for the same month in each 
year. 
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economists estimate conserva- 
tively that a quarter of the 
rural population is surplus, in 
the sense that its removal from 
the land would msike no differ- 
ence to agricultural output* 1 7/ 

17/ William Arthur Lewis, As- 
pects of Industrialization (Cairo, 
National Bank of Egypt, 1953), p. 8. 



Also, as agricultural methods 
are improved— better seeds and fer- 
tilizers, more machinery, more sci- 
entific cultivation and irrigation- 
output per agricultural v/orker in- 
creases. This improvement in pro- 
ductivity makes it possible to in- 
crease production with the same 
number, or even fewer workers. 



Table 2. United States: Gainful Workers l/ in Agricultural 

Occupations, 2/ 1820 to 1930 



(Workers in thousands) 



Tear 


All workers 


Agriculi 


bural occupations 


Number of workers 


Percent of all workers 


1820 


^ 2,881 


2,069 


71.8 


1830 


V 3,932 


2,772 


70.5 


1 8i^0 ••••••••••• 


2/ 5,420 


3,720 


68.6 


1850 


2/ 7,697 


4,902 


63.7 


1860 


2/ 10,533 


6,208 


58.9 


1870 i/ 


12,925 


6,850 


53.0 


1880 


17,392 


8,585 


49.4 


1890 


y 23,318 


9,938 


42.6 


1900 


29,073 


10,912 


37.5 


1910 




11,592 


31 .0 


1920 


42,434 


11,449 


27.0 


1930 


48.830 


10,472 


21 .4 



iy Includes all pei’sons 10 years of age and over who reported a'ged.n— 
ful occupation without regard to their work or work-seeking status. 

2/ Data not adjusted for relatively minor differences in agricultural 
and non agricultural occupations between 1820-1930 series. 

i/ Figures estimated on basis of retiams covering greater part of the 
population. 

4/ Figures based on interpolation between 1820 and I84O. 

i/ Includes additions due to estimated undernumeration in 13 Southern 
States . 

^ Excludes persons in Indian Territory and on Indian reservations, 
areas specially enumerated at that census, but for which areas no occupa- 
tion statistics are available. 

Source: U.S. Department of Commerce, Bureau of the Census: Statistical 

Abstract of the United States. 1959 . p. 205. 



Table 3. Agricultiiral Employment j/ as Percent of the Economically 
Active Population 7j in Selected Countries, in Selected Years 



Country 


Year 


Per- 

cent 


Country 


Year 


Per- 

cent 


Africa 




America— Continued 




TSmrr\+. 


1917 


70.7 


Nicaragua 


1940 


73.1 


J ••••••••••• • 


1947 


63.8 




1950 


67.7 


Union of South 






Panama 


1940 


52.6 


Africa (non- 








1950 


49.8 


European popu- 






Venezuela 


1941 


51 .2 


lation) 


1946 


52.7 




1950 


41 .3 




1951 


37. S 




1955 


37.9 


* 








1959 


33.9 


America 
















Asia 






Brazil 


1940 


67.4 










1950 


60.6 


India 


1941 


74.6 


Chile 


1940 


35.6 




1951 


73.9 




1952 


29.6 


Japan 


1947 


52.6 


Colombia 


1938 


72.7 




1955 


40.3 




1951 


53.9 




1959 


39.7 


fin Tift - 




41 .5 


Malaya ............. 


1947 


64.5 




1953 


41.5 




1957 


57.5 


THmift fT /iT» 


1960 


53.1 


Pakistan 


1951 


76.5 




i960 


53.2 




1954-56 


64.7 


ici 


I960 


83.1 


Philippines 


1939 


72.9 




1956 


83.8 




1948 


65.7 


Jamaica 


1943 


45.1 




1959 


59.0 




1953 


48.8 


Thailand 


1937 


88.6 


Mexico 


1940 


65.4 




1947 


84.8 




1950 


57.8 




1954 


88.0 




1958 


57.8 









1/ Includes employers, workers on own account, salaried employees, and 
wage earners engaged in agriculture, forestry, hunting, and fishing. 



tJ The definition of "economically active population” varies slightly 
from country to country. Exact definitions can be found in the source 
documents . 



Sources: Annual Yearbook of Labour Statistics (Geneva: International 

Labour Office), Selected issues. 

The Economic Development of Venezuela (Baltimore, The Johns Hopkins 
Pres s', 1961), p. 474. 



Tot example, it has been estab- 
lished that 1 feaited States farm 
worker produoed enough £ar himself 
and 3 others at home and abroad in 
lS20j for himself and 22 others in 
195S* jj/ Over the past oentnry and 
a half, a steadily declining per- 
centage of the labor force of the 
Ilnlted States has produced an ever- 
increasing supply of agricultural 
products • 

for purposes of a forecast it 
is necessaiy to estimate the ex- 
pected decline in the ratio of agri- 
eulteal employment to total employ- 
ment, Two approaohes to the problem 
are suggested: 

Ebcamine past trends in agricul- 
tural employment in the country be- 
ing studied if the statistics are 
available. It is useful to con- 
struct a time series of the ratios 
of agricultural employment to total 
civilian employment and to plot the 
two series on graph paper. It is 
possible to project these berles by 
fitting mathematical trend lines to 
the historic data. But the behavior 
of these series in future years is 
likely to be influenced by the pace 
of the development program. Hence 
it is necessary to make a judgment 
as to whether the movement from ag- 
riculture will accelerate, continue 
at the same pace, or slow down in 
the forecast period and then extend 



18/ U.S, Department of Labor, 
Bureau of Labor Statistics, Economic 
forces in the USA in Facts and Fig- 
^es (Washington. 196oy, p, 134* 

19/ For a detailed study of the 
movement of workers from agriculture 
see Why Labour Leaves the Land (Ge- 
neva, International Labour Office, 
I960), 



the lines into the future, freehand. 
Such an estimate is likely to be su- 
perior to an • estimate derived by 
purely mathematical trend lines. 

Examine trends in agricultural 
employment from other countries at 
various stages of economio develop- 
ment, The relative numbers of work- 
ers engaged in agriculture vary 
widely among count:i^iesj similarly, 
the rate of changeMn this ratio 
over time varies widely, so that it 
is impossible to generalize from the 
statistics available. Nevertheless, 
it may be helpful to the analyst to 
study the statistics from other 
countries assembled in tables 2 and 
3 which relate to the agricultural 
employment in various countries. 
Although it will be noted that in the 
majority of countries the percentage 
in agriculture declined over time, 
no oonsistent pattern emerges from 
those statistics to provide general 
guidance in making the forecast. 
However, as a guide to forecasting 
agricultural employment, the analyst 
may wish to utilize the experience 
of a country which has had develop- 
ment similar to that anticipated for 
his country, 19/ 

Employment in the nonagri cul- 
tural sector of the economy . Having 
derived estimates of both total ci- 
vilian employment and agricultural 
employment at the future date, the 
residual becomes the estirrate of 
nonagri cultural employment. This 
residual estimate is used as the 
basis for a further breakdown into 
industry divisions and industries. 

Although agricultural employ- 
ment is subject to a relative de- 
cline in a developing economy, non- 
agricultural employm.ent is expected 
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to grow as development proceeds • 
The various sectors, excluding agri- 
culture, can be expected to have 
growth patterns definitely interre- 
lated, stimulated by many of the 
same factors, affected and limited 
by the same influences. 

If, in any country, a specific 
set of circumstances suggests sep- 
aration at this point of another in- 
dustry division, separate treatment 
is recommended. For example, it may 
be known that certain mineral re- 
sources are "being depleted by cur- 
rent operations to such an extent 
that future employment in the mining 
division is expected to decline. In 
such a case it is advisable to esti- 
mate futm’0 employment in that divi- 
sion based upon the unique circum- 
stances, subtract that estimate from 
the total, and continue the proce- 
dure with the residual total. 



Procedure for Estimating Employment 
in Each Industry Division in Rela- 
tion to Total Monagricultural Em- 
ployment 

The previous action has yielded 
an estimate of emj)loyment in the 
nonagri cultural sector of the econo- 
my at the future date. The next 
move is to estimate the distribru- 
tion of that employment by industry 
division: Mining and quarrying; 

manufacturing; construction; elec- 
tricity, gas, water, and sanitary 
services; commerce; transport, stor- 
age, and communications; and ser- 
vices. 

Protections based on base year 
employment structure . The simplest 
procedure, to be used under Condi- 
tion 2 ^rhen no historical statistics 



are available), is to apply the per- 
centage distribution of current em- 
ployment by industry division to the 
estimate of the future total nonag- 
ricultural employment. Implicit in 
this procedure is the assumption 
that employment in every division 
will have the same percentage in- 
crease as total employment . Al- 
though this is obviously not realis- 
tic these proportions do have a tend- 
ency to remain relatively stable. 
It would be unusual if they changed 
drastically in a 10-year period. 
The analyst can render such mechani- 
cally computed estimates more rea- 
sonable by examining each division 
separately and introducing whatever 
common sense judgments seem to be 
indicated, on the basis of his gen- 
eral knowledge of developments in 
the country. 

In a mature economy, the pro- 
portion that employment in manufac- 
turing (or in construction or com- 
merce, etc.) constitutes of total 
nonagri cultural employment usually 
remains remarkably stable over a 
period of years, even when consider- 
able growth takes place. In a devel- 
oping country, however, the propor- 
tions may be expected to change 
somewhat, but generally the changes 
will be foreseeable from increased 
activity anticipated in particular 
sectors of the economy. Since the 
work habits and practices of the 
entire population are involved, the 
change is likely to be slow even 
under the impact of a vigorous pro- 
gram of economic development. 

For example, Venezuela experi- 
enced dynamic economic growth in 
the decade of the 1950*s with an 
average increase of 4 percent a 
year in both population and per 
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capita income. The increase in per 
capita income was due primarily to 
the oil industry, which in 1959 con- 
stituted 20 percent of gross nation- 
al product and 90 percent of the 
country' s exports • 

20/ International Bank for Re- 
construction and Development, The 
Economic Development of Venezuela 
(Balt im ore, Johns Hopkins Press, 

1961). 494 PP* 

21/ In the International Stand- 
ard Industrial Classification of All 
Economic Activities the extraction 
of crude petroleum and oil well 
operations are classified in the 
mining industry division. In the 
report on Venezuela, petroleum is 
shoim separately. 



in this dynamically changing 
situation, total nonagri cultural em- 
ployment increased more than 50 per- 
cent in the 9 years 1950 to 1959 
(table 4)* Employment in the pe- 
troleum industry remained almost 
level during that period; employment 
more than doubled in mining (except 
petroleum), 21/ construction, and 
electricity and water. Employment 
increased to some degree in all in- 
dustry divisions. Yet the propor- 
tionate distribution by industry di- 
vision in 1959 is not markedly dif- 
ferent from that in 1950; there is a 
significant continuity in the gen- 
eral levels of the proportions of 
each division. 



Table 4. Venezuela: Estimated Distribution of the Nonagri cultural Work Force, 

1950, 1955, and 1959 







T) 


1959 index 


ACTIVITY 


Kmnioi 

1950 


menii an i 
1955 


1959 _ 


l'950 


1955^ 




'1950 = 100 


Total nonagri cul- 
tural employment 

Mining 

Petroleum 

Manufacturing 

Construction 


895.2 


1.129.7 


1.371.0 


100.0 


100.0 


100.0 




5.7 

42.7 

206.9 

91 .1 


9.6 

42.8 

^43.7 

116.2 


11.7 
43.1 
261 .0 
186.8 


0.6 

4.8 

23.1 

10.2 


0.8 
3.8 
21 .6 
10.3 


0.9 

3.1 

19.0 

13.6 


205.3 

100.9 

126.1 

205.0 


Electricity and 

water 

Commerce 


5.0 

149.7 


7.9 

199.4 


11.9 

249.1 


.6 

16.7 


.7 

17.7 


.9 

18.2 


238.0 

166.4 


Transport and 
communications . . 


52.3 


75.2 


85.6 


5.8 


6.7 


6.2 


163.7 


Services 


341.8 


434.9 


521 .8 


38.2 


38.5 


38.1 


152.7 



Source: International Bank for Reconstruction and Development, Jhe^ 
onomic Development of Venezuela (Baltimore, Johns Hopkins Press, 19ol;, 

p • 474 • 
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To illustrate the various pro- 
cedures suggested here, it is as- 
sumed that a fictional land of Hill- 
andale had the following structure 
of nonagri cultural employment in 
I960: 



Total ...** 


Employ- 

ment 

(in thou- 
sands) 

361 


Percent 

of 

total 

100.0 


Mining and 






quarrying 


S 


2.2 


Manufacturing 


40 


11.1 


Construction, ..... 


26 


7.2 


Electricity, gas, 
water, and sani- 


tary services... 


11 


3.0 


Commerce . » ...... . . 


142 


39.3 


Transport, stor- 
age and com- 


muni cations. .... 


20 


5.5 


Services 


114 


31 .6 



An analyst in Hillandale is 
making a forecast for the year 1970, 
It has been estimated that total 
nonagricultural employment will in- 
crease from 361,000 in I960 to 
433,000 in 1970, He has no histori- 
cal employment statistics, but must 
make his forecast on the basis of 
the i960 statistics* He begins with 
the construction division. At this 
stage he will not make a detailed 
study of each component of tlie in- 
dustry* Rather, he will postulate 
its growth as a whole on the basis 
of his general knowledge of the 



current economy and the changes he 
anticipates. He may consult with 
appropriate people in the government 
or in the construction industry to 
determine their expectations. He 
will weigh their opinions as to 
availability of capital, building 
materials, and labor, expected 
trends in productivity, and all 
factors affecting gro^h. The 
construction division in I960 con- 
stitutes 7.2 percent of total non- 
agricultural employment; applying 
this percentage to the 1970 estimate 
of total nonagricultural employment 
(7.2 percent of 433,000), he derives 
an estimate of 31,200. He studies 
the following alternative projec- 
tions: 

Construction employment 

Number 

(in thousands) 

I960 26 

1970 (alternative 

pro j ections ) * . * 31- •2 

33.8. 

36.4 

39.0 



Percent 


Index 


of 


uotal 


(1960=100) 


I960 


7.2 


100 


1970 (alternative 
projections) . . . 


7.2 


120 




7.8 


130 




8.4 


140 




9.0 


150 
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He believes that construction 
employment will increase more than 
the general level, but the difficult 
question is how much more. He can- 
not know with any degree of certain- 
ty; he simply chooses one of the al- 
ternatives, whichever in his judg- 
ment seems most reasonable, as the 
first approximation. 

Similarly he makes a projection 
for each of the other industry divi- 
sions! 

Mining and quarrying; 

Manufacturing; 

Electricity, gas, water, and 
sanitary services; 

Commerce; 

Transport, storage, and 
communication; and 

Services . 

In table 5 a projection which 
could have been derived in this man- 
ner is presented as Projection No.1. 
In this example it has been assumed 
that substantial increases will 
occur in manufacturing, construction, 
and mining; that these growing pro- 
ductive industries will generate 
growth in electricity, gas, water, 
and sanitary services; and in trans- 
port, storage, and communication; 
that two divisions, commerce and 
services, will show a decline in 
relative importance. 

Pro .lection based on ba s e year 
employment structure and historical 
trends . Under Condition 3 (histori- 
cal statistics available), it is 
recommended that the historical sta- 
tistics be studied for their value 
as indicators of future economic be- 
havior. Significant trends are usu- 
ally discernible even when data are 
available for only a few points in 
time. As aids in deriving an esti- 
mate of the future employment by 



industry division, historical em- 
ployment data may be analyzed in 
several ways. The following illus- 
trations are for the fictional land 
of Hillandale. 

Trend s in num b er employed in 
each industr?;- division . Examine the 
trend of employment in each industry 
division. Plot a time series of 
total nonagri cultural employment and 
of employment in each industry divi- 
sion, preferably on semilogarithmic 
graph paper. Use the previously de- 
rived estimate of total nonagri cul- 
tural employment for the forecast 
year to extend that line to the fu- 
ture date. Then, being influenced 
by the slope of that line, and by a 
judgment as to the effect of current 
and anticipated changes occurring in 
the econon^, make a freehand exten- 
sion of each division line to the 
forecast date. This is obviously a 
subjective operation; no two people 
will achieve exactly the same re- 
sult. Read from the chart the es- 
timated employment for the future 
year, and adjust these estimates so 
that they add to the projected total. 

In the illustration (chart 1) 
it was assumed that data were avail- 
able for 5 previous years; and -em- 
ployment in each industry division 
was plotted. In extending the lines 
for each division, more-than-general 
growtli in the productive and sup- 
porting industiy divisions was as- 
sumed; and less-than-general growth 
in commerce and services ♦ The es- 
timates so derived are shown as Pro- 
jection No. 2 in table 5. 

Trends in r atio of employment 
in each division t o ^ nonagri cultural 
total empl oyment. Compute the pro- 
portionate distribution of employment 
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Table 5. Alternative Projections to 1970: K onagri cultural 
Employment ly' Industry Division in Hillandale 



(Kumber in thousands) 



Industry 

division 




1970 




Base year I960 


Projection No. 1 




Number 


Percent 


Number 


Percent 


Total nonagri cultural 

employment 


361 


100.0 


i/ Z.33 




Mining and quarrying . . . . ^ . 


8 


2.2 


10 


2.3 


Manufacturing 


40 


11.1 


52 


12.0 


Construction 


26 


7.2 


34 


7.8 


Electricity, gas, water, 
and sanitary services 


11 


3.0 


14 


3.2 


Commerce 


142 


39.3 


166 


38.3 


Transport, storage, 

and communications 


20 


5.5 


25 


5.8 


Services 


114 


31.6 


132 


30.5 



1/ Using I960 percentage distribution modified by judgment. 

2/ Using trend in number employed at 5-year intervals. 
u Using trend in percentage of total nonagri cultural employment at 
5-year intervals. 

U Using regression techniques — 10 years of data. 



Table 5. Alternative Projections to 1970; Nonagri cultural 
Employment by Industry Division in Hillandale— Continued 



(Number in thousands) 







1970 








Projection 
No. 2 2/ 


Projection 
No. 3 2/ 


Projection 
No. 4 U 


Industry 

division 


Number 


Percent 


Number 


Percent 


Number 


Percent 




5/, 433 


100.0 


l^i433 


100.0 


^433 


100.0 


Total nonagricultural 
employment. 


10 


2.3 


11 


2.5 


10 


2.3 


Mining and quairrying. 


55 


12.7 


52 


12.0 


49 


11.3 


Manuf actiu:ing . 


35 


8.0 


35 


8.0 


33 


7.6 


Construction. 


14 


3.2 


15 


3.5 


14 


3.2 


Electricity, gas, water, 
and sanitary services. 


160 


37.0 


161 


37.2 


169 


39.0 


Commerce . 


27 


6.2 


25 


5.8 


25 


5.8 


Transport, storage, and 
comniunications . 


132 


30.5 


134 


31 .0 


133 


30.7 


Services. 



Total independently projected. 



Note; Because of rounding, sums of individual items do not necessarily 
equal totals • 
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Chart 2. Trends in Percentage Distribution of Employment^ 

by Industry Division 

1940-60 Projection to 1970 Hillandale 
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by industry division in each year 
for which data are available. Plot 
these proportions in a time series, 
one line for each industry division. 
A freehand extension of the trend 
line for each industry can be made 
on the basis of the observed trend 
in the past, and the anticipated fu- 
ture course of activity. Once again, 
this is a subjective operation in- 
volving a judgment. These propor- 
tions are quite stable in a mature 
economy; they can be expected to 
move slov^ly in a developing economy, 
(See discussion of this point under 
Projections based on base year em- 
ployment structure on page 18,) 

When the lines for all industiy 
divisions have been extended to the 
future year, extract from the chart 
the ratios of emplojnnent in each di- 
vision to total nonagricultural em- 
ployment and adjust them to add to 
100 percent. The adjusted ratios 
may be applied to the projected 
total nonagricultural employment to 
provide a future estimate of employ- 
ment in each division. 

This procedure is illustrated 
in chart 2, using data for the fic- 
tional land of Hillsindale for 5 pre- 
vious years, resulting in the ratios 
and employment estimates which are 
shown as Projection No. 3, table 5* 

22/ In the U.S, Department of 
Labor *s Bureau of Labor Statistics, 
this method is utilized only when 
data for 10 or more years are avail- 
able. 

23/ For a discussion of corre- 
lation analysis, see any standard 
statistical textbook. For example: 
Frederick J . Croxton and Dudley J . 
Cowden, Applied General Statistics . 
2d, ed. (New York, Prentice-Hall, 
1955), p. 451. 



Linear correlation o r regres- 
sion analysis . When more data are 
available, it is possible to esti- 
mate the future employment in each 
industry division by correlation 
analysis, 2g/ that is, by reference 
to past correlations between nonag- 
ricultural employment and employ- 
ment in each division, and by pro- 
jecting this relationship into the 
future . 

It is not surprising that there 
is usually a close correlation be- 
tween employment in manufacturing, 
for example, and employment in total 
nonagricultural employment, since 
the former is one component of the 
latter. It is a reasonable expecta- 
tion that an increase in one will be 
accompanied by an increase in the 
other. This relationship can be ex- 
pressed mathematically 23/ and can 
be used as a tool for forecasting 
the level of employment in the manu- 
facturing division to be associated 
with a given level of total nonagri- 
cultural employment. 

For example, assume that in 
Hillandale the total nonagricultural 
employment is estimated to be 

433.000 in 1970, The problem is to 
estimate employment in manufacturing 
associated with that estimate. The 
first step is to make a scatter dia- 
gram, shoidng the relationship be- 
tween these two variables in the 
past, (Variable X = total nonagri- 
cultural employment; Variable Y = 
manufacturing employment. See chart 
3.) Each dot represents an observa- 
tion for 1 past year. Thus, in the 
Hillandale example, observation A 
represents the year 1951 when aver- 
age manufacturing employment was 

30.000 and average total nonagricul- 
tural employment was 290,000 (table 
6). Similary a dot is placed to 
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Chart 3. Scatter Diagram of Total Nonagricultural Employment 
and Manufacturing Employment, 1951 Through 1960 
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Table 6, Computation of a Line of Regression of Manufacturing 
Employiaent on Total Konagri cultural Employment in 

Hillandale, 1951-60 



Year 


Total 

nonagr i cultural 
employment 
(in thousands) 

X 


Average 
manufact^iring 
employment 
(in thousands) 
Y 


X2 


XY 


1951 


290 


30 


84,100 


8,700 


1952 


263 


29 


80,089 


8,207 


1953 


289 


31 


83,521 


8,959 


1954 


303 


32 


91,809 


9,696 


1955 


307 


33 


94,249 


10,131 


1956 


320 


34 


102,400 


10,880 


1957 


333 


36 


110,889 


11,988 


1958 


349 


38 


121,801 


13,262 


1959 


351 


38 


123,201 


13,338 




361 


40 


130,321 


14j440_. 


Total 


3,186 


341 


1,022,380 


109,601 






=EY 


=1x2 


= EXY 



Formula ZY = Na + blX 341 - lOfl- +417 

IXY = alX + blX^ -76 = 10a 

a = -7.6 



341 = 10a + 3,186b 
109,601 = 3,186a + 1,022,380b 

108,643 = 3,186a + 1,015,060b 
109,601 = 3,186a + 1,022,380b 

958 = 7,320b 
b = .131 



y - a + bX 
I = -7.6 + .131X 
If X - 433 

Then 

Y = -7.6 + 56.7 
y = 49.1 



represent each observation. If the 
correlation between the two series 
is high, the dots will lie more or 
less along a straight line. If they 
scatter widely the correlation is 
low, and this method is not appli- 
cable . 

The relationship between the 
two variables is expressed by the 
equation Y = a + bX. A line can be 



fitted to the scatter diagram by use 
of the following normal equations: 

I. lY = Na + bIX 
II. ZXY = alX + bXX^ 

Table 6 shows the computations 
that are necessary to determine the 
values to be substituted in these 
equations. The substitution yields 
as follows: 
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I. 341 = 10a 3,lS6b 

II. 10<^01 s 3,186a + 1,02?380b 

Kultlplicatioxi of all itema in Equa- 
tion 1 by 318.6 permits the cancel- 
lation of ”a” by subtracting Equa- 
tion I from Equation II. Thus; 

II. 10^01 3;l86a + ip2^80b 

(1x318.6) 10^643 = 3;l86a + 1,01^060b 

b s .131 

Substituting in Equation I, the new 
found value of ”b,” the value of ♦’a" 
is found. 

I. 341 = 10a + 417 
a = -7.6 

The equation of the line is: 

Y = a + bX 

y = -7.6 + .1311 

How the previously estimated value 
of X (total nonagricultural employ- 
ment) for the year 1970 in Hillan- 
dale (433 >000 in 1970) can be sub- 
stituted in this equation: 

y = -7.6 + 56.7 

Y = 49. 

Thus> manufacturing employment in 
1970 is estimated to be 49>000 if 
total nonagricultural employment is 
433,000. 

A series of seven regression 
analyses will produce estimates of 
employment in the seven divisions 
associated with the projected total 
nonagricultural employment. The 
total of the seven divisions will 
equal the projected total. 



This procedure b^s a niunber of 
advantages. It allows for internal 
shifts in the economy and provides a 
projection which takes into accbunt 
the interaction between divisions in 
the past. It is a more objective 
method than those previously de- 
scribed and does not depend upon the 
exercise of human judgment; dif- 
ferent people using this procedure 
will reach the same answer. There 
are also disadvantages to the pro- 
cedure: 

It requires historical data. 

In countries in which employ- 
ment levels for the forecast period 
are e:Q)ected to be higher than ever 
e:>qperlenced, it is necessary to pro- 
ject well beyond the past relation- 
ship. This is always risky; the 
nature of the relationships between 
industries could change at signifi- 
cantly higher levels of activity. 

This method assumes that the 
factors affecting employment in the 
various divisions in the past, and 
the interrelationship among them, 
will continue to operate with the 
same impact in the fhture. Actually, 
it may be known that certain (iynamlc 
changes are likely to affect future 
employment in specific activities in 
a manner significantly different 
from past experience. The analyst 
may therefore find it nec@8S8o:y to 
modify the estimates on a judgment 
basis. For example, he may know of 
a technological innovation in a 
given industry that is expected to 
change output per man-hour signifi- 
cantly, thus affecting employment 
trends in a way that is not antici- 
pated in the past trends of the in- 
dustry. 



In the illustration, the esti- 
mates have been computed for Hillan— 
dale on the basis of historical sta- 
tistics for the 10 years, 1951-60. 
The estimates so derived are pre- 
sented as Projection No. 4 table 

5 . 

Procedure for Estimati ng- ^JSlgyjSSSj^ 
in Each Industry in Relation to 
Employment in the Divisions, 

Depending upon the level of de- 
tail in the basic data, the proce- 
dures described above may be used to 
relate each industry to its division 
total,* yielding a breakdown of 



employment in each industry division 
in the future period. For example, 
the manufacturing division will be 
broken down into major groups as 
follows: Food manufacturing (except 
beverages); beverage industries; 
tobacco; and other groups. Like- 
wise, the other industry divisions 
will be broken down into component 
parts . 

This procedure permits orderly 
development of consistent, detailed 
projections which constitute a first 
approximation of the future employ- 
ment in each industry or economic 
activity. 



Chapter IV, DETAILED ANALYSIS OF EACH IMPORTANT ACTIVITY (STEP 2) 



Make a detailed analysis of 
each important economic activity, 
taking into account anticipated 
changes in the demand for its prod- 
ucts or services and anticipated 
changes in hours worked and produc- 
tivity, arriving at an estimate of 
the future employment. 



Preface to Analysis 

The projections of employment 
yielded by the foregoing procedure 
inay be considered, as somewhat crude 
first approximations. The next step 
is another way of making employment 
estimates for the future. This step 
consists of examining each economic 
activity and applying as much ana- 
lytical skill and common sense judg- 
ment as possible to an evaluation of 
future expectations. This must be a 
painstaking analysis of factors af- 
fecting demand for workers in each 
industry, an assessment of how these 
factors may operate in the future, 
and a modification of the projected 
employment levels based on judgment. 
Ideally, if sufficient personnel and 
unlimited time were available, an 
analysis could be made of each 
minute activity. In practice, it is 
necessary to concentrate on certain 
strategic industries, accepting the 
first approximation of employment 
for others regardless of their im- 
perfections , 

The analysis of each economic 
activity will depend largely upon 
the skill and ingenuity of the ana- 
lyst, and the extent to which he is 
able to utilize whatever data are 
available, yj 



Selecting Boonomlo Activities 
for Detailed Analysis 

In developing countries there 
are usually two distinct sectors of 
the economyt the traditional and 
the modem. 

The traditional sector 
comprises mainly peasant agri- 
culture, handicrafts and small- 
scale industry, and the finan- 
cial, transport, distribution 
and other services associated 
with these activities. It is 
roughly coterminous with the 
rural village economy, although 
traditional handicrafts may ap- 
pear in cities as well. It is 
characterized by high ratios of 
labour to capital and often 
also to land; by relatively 
slow technological progress; by 
little or no capital accumula- 
tion; and by low productivity 
per man-year. The typical form 
of productive organisation is 
the household. The modem 



TjJ For examples of economic 
analyses of various sectors of de- 
veloping economies see the series of 
studies prepared by the secretariat 
of the United Nations Economic Com- 
mission for Latin America: Analyses 
and Projections of Economic Develop- 
ment : I, An Introduction to the 
¥ecliniqu e of Programming I I, ^h e 
Economic i')evelopmen'fc of Brazil ; III, 
T he Economic faevelopmeni o^lToiomEra ; 
IV, The Economic Development of Bo» 

livia; V* T he Economic Development 

of Argentina : VI, The Economic De- 
velomont of Peru : VII, The Economic 
Development of Panama , 
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sectoPi on th© other handj is 
oomposed of plantation or other 
large-scale commercial agri- 
cnltnre, milling, petrolenm and 
refining, large-scale mannfac- 
tiiring, and the financial, 
transport, distribution, per- 
sons! and other services assoc- 
iated with these activities. 
As a contrast to the tradition- 
al sector, the modern sector is 
characterized by high captial- 
labour ratios j by capital ac- 
cuimilatlonj by teohnological 
progress 5 by relatively high 
productivity per man-hour; and 
by provision of wage-earning 
employment. 

All too often, these two 
sectors conform to leading and 
lagging regions. In Italy, for 
example, the modern sector is 
roughly coterminous with the 
north and the traditional sec- 
tor with the south. The same 
is true of Mexico. In Brazil, 
the modern sector has developed 
mostly in the south, especially 
in the Rio and Sao Paulo areas, 
while the traditional sector 
predominates in the north and 
northeast. In Indonesia, most 
of the people in the tradition- 
al sectot live in Javanese vil- 
lages while the plantations, 
oil fields and refineries, and 
mines of the modem sector are 
found mainly in the Outer Is- 
lands. Between the leading and 
lagging regions within a coun- 
try the differences in income 
levels are often striking. For 
instance, in Italy, income per 
head in the south in 1959 was 
46.6 percent of that in the 
north and, in Brazil, income 
per head in the Northern re- 



gion and in the northeastern 
region in 1956 were, respec- 
tively, 43 percent, and 27 per- 
cent of that of the more dynam- 
ic southern region. £5/ 

The detailed analysis recom- 
mended here will be confined to in- 
dustries of the modern sector. The 
primary criterion in choosing indus- 
tries for detailed analysis is th^a 
industry’s likelihood of requiring, 
in the future, substantial numbers 
of persons with high level skills 
and education. The second criterion 
is accessibility of data required 
for the analysis. 

Industries to be cuialyzed will 
be chosen from tlie following groups 
of activities: 

Activities for which new conr 
struction is underway or specifi- 
cally schedule d . It is likely that 
the construction of some new fac- 
tories, dams, airports, or other 
facilities has been started and that 
other construction is in the plan- 
ning stage. Information about such 
plans may be obtained through any 
existing planning agency of the 
government, from the offices which 
issue building permits, from em- 
ployer associations, finance agen- 
cies, or from other sources. Offi- 
cials in the expanding industries 
may have valuable information re- 
garding the anticipated future pro- 
duction and manpower requirements. 
Such information should be sought 
through interviews with the appro- 
priate people in these industries. 

Ecopondc Develonment . Report of a 
peeting of Experts (Geneva, Interna- 
tional Labour Office, 1961), p. 27. 
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For example > the Republic of 
Ghana an immense hydroelectric proj- 
ect is being constructed on the 
Volta River. ^ The project will 
back up the river waters to form one 
of the largest manmade lakes in the 
world. Power will be provided for 
working the vast bauxite mines in 
the country, and for a large alum- 
inum smelter. There will be suffi- 
cient power to attract other indus- 
tries and to electrify the southern 
third of the country’s area. In ad- 
dition, the new lake will provide 
transportation to the country* s 
northern area and is expected to en- 
courage a fresh water fishing indus- 
try. 



A manpower survey conducted in 
Ghana in I960 included projections 
of manpower requirements up to July 
1965, and in doing so, gave special 
consideration to the Volta River 
Project. 



Because the Volta project 
will have such a great impact 
on the economy, explicit as- 
sumptions have been made with 
regard to it 5 namely that it 
will be undertaken in the 
period 1960-66, generally in 
accordance with plans submitted 
by Kaiser Engineers. Thus the 
labour requirements for the 
dam, the generating plant, the 
transmission lines and the 
town, have been included in 
this Survey, while those for 
the smelter have 
not. 22/ 



2^ Ibid., p. 162. 

27/ Survey of High-Level Mapr 
power in Ghana I960 (Accra. Ghana, 
Ministry of Information, 1 961 ) , 

p. 10. 



Activities for which speolf ic 
j^a rgets have been e s tablished i n_as 
economic development plan . Compre- 
hensive economic development plans 
in some countries have set specific 



product ion goals at a given tiine for 
segments of the economy. One of the 
tasks of this analysis is to examine 
the feasibility of these tar'^ets in 
terms of the manpower required for 
their accomplishment. Hence, it is 
reasonable to start with the assump- 
tion that the stated goals will in 
fact be reached. The problem then 
is to estimate the manpower require- 
a+.<an+. with the ffoals. 



The goals are usually stated in 
physical tenris, such as the number 
of tons of cement, or yards of cot- 
ton textiles; or in terms of a serv- 
ice to be performed, such as the 
education of a given number of stu- 
dents at various levels. 



The commodities and services 
listed in the economic development 
plan will be variously related to 
the industry classification system 
being used and, for the purpose of 
the analysis, will need to be fitted 
into the classification scheme. 



Some commodities in the econom- 
ic development plan will represent 
the total output of one of the in- 
dustries of the system. 



Examples: 

Coal mining (ISIC Code 110) 
Sugar refineries (ISIC Code 
207) 

Manufacture of Cement (ISIC 

Code 334) 
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Some commodities will represent 
only partial output of one of the 
industries of the system* 

Ibcamples: 

Sevdng machines (part of the 
output of ISIC Code 36O: Kanu- 
facture of machiner^j except 
electricial machinery} 

Cotton textiles, number of 
yards (part of the output of 
ISIC Code 231 : Spinning, weav- 
ing, and finishing textiles)* 
This Code includes all types of 
textile fibers, cotton, wool, 
and synthetic fibers* 

Some targets of the plan will 
cut across industry lines, requiring 
a determination of the effect on 
different industries* 

Example: Education 

If the target is expressed in 
terms of the number of schools 
to be built and the number of 
students to be educated, the 
analysis must take account of 
the effect on the construction 
industry (ISIC Major Group 40), 
and education services, (Group 
S21). 

Activities whose produ ction and 
manpower requir em ents can be related 
to_ population CTo^h * One of the 
goals of the industrialization pro- 
cess in all countries is to increase 
the standards of living of the 
people* It is difficult to assess 
the future effective demand for con- 
sumer goods because this in turn 
depends upon the effectiveness of 
the development program and the ex- 
tent to which the benefits from 
economic gains will be distributed 
among the population* But it may be 



reasonable to make an assumption 
that somewhat better nutrition, 
shelter, and clothing for the popu- 
lation will be forthcoming and that 
there will be an improvement in 
education and medical care* A fore- 
cast can be postulated then, esti- 
mating future output of the basic 
necessities of life consistent with 
such an assumption* 

A number of industries can be 
studied in relation to population 
growth, as shown below by ISIC major 
g^roup: 

Food and beverages: 

20 - Food manufacturing in- 

dustries , except bev- 
erage industries 

21 - Beverage industries 

22 - Tobacco 

Clothing and footwear: 

23 - Manufacture of textiles 

24 - Manufacture of footwear, 

other wearing apparel, 
and made-up textile 
goods 

Shelter: 

40 - Construction 

26 - Manufacture of ftimiture 
and fixtures 

Education and medical care: 

82 - Community services 

821 - Education services 

822 - Medical and other 

health services 

Electricity, gas, water, and 

sanitary services 

51 - Electricity, gas, and 

steam 

52 — Water and sanitary serv- 

ices 
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Activities for whose products 
and services additional demand vlll 
be generated bv the above * In order 
that estimates of the future employ- 
ment structure will be internally 
consistent, it is necessary to con- 
sider industries which will be 
affected by the demand generated by 
the activities previously mentioned* 
For example, if it has been assumed 
that a particular manufacturing in- 
dustry will expand in the future, 
allowance must be made for a corres^ 
ponding increase in: the construc- 
tion of plants, the manufacture of 
raw materials and packaging; light, 
power, water, and sanitary services; 
transportation of raw materials, 
finished products, and workers to 
and from plants; housing for workers; 
and communication services* 



Information De si red for Analysis 
of Each Economic Activity 

The analysts in each country 
face to some degree a scarcity of 
basic data for an analysis of this 
kind* The nature of the analysis 
will be limited by the quantity and 
quality of information that can be 
assembled* Their aim must be to do 
the best job penmitted by the cir- 
cumstances* 

A wealth of information and in- 
sight into problems can be obtained 
throTigh personal interviews with 
well informed people in industry, 
government, trade associations, and 
labor unions* Since the analysis is 
based to a large extent on judgment, 
the opinions of those people most 
closely associated with each indus- 
try should be sought and weighed in 
reaching conclusions for purposes of 
the forecast* Such people will 



often be able to guide the analyst 
to valuable sources of information; 
they may have unpublished statistics 
of great value; they will certainly 
have a general knowledge of the in- 
dustry and can provide answers to 
many questions* 

To the extent that statistics 
and other information are available, 
the following information for each 
activity to be analyzed should be 
assembled: 

A description of the economic 
activity, as currently constituted: 
use current or base year statistics* 
The industry should be identified, 
in terms of the industrial classifi- 
cation system being used, lath an 
exact definition; geographic loca- 
tion; general description I of the 
physical properties, such as facto- 
ries, mines, or shops; commodities 
produced or services rendered; de- 
scription of major products or ser- 
vices; current volume of output in 
physical units and/or in money value; 
nature of the operations performed 
Manufacturing process, sales, con- 
struction, etc*; total number em- 
ployed in the industry, by sex; oc- 
cupational breakdown of employment; 
levels of earnings, by occupation, 
hours worked, euid supplementary 
benefits; number of establishments; 
niimber employed by establishment, 
maximum, minimum, and average em- 
ployment; capital requirements per 
employee, and per unit of output; 
types and condition of equipment, 
such as machine tools, industrial 
equipment, trucks, and railroad cars; 
extent of technological progress, 
whether modern efficient production, 
or obsolete traditional methods; raw 
materials used and sources of supply; 
and practices with regard to labor- 
management relations* 
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Historical background, descrip- 
tive and statistical ; trends in em- 
ployment, hours, and earnings; 
trends in production; trends in out- 
put per worker; technological prog- 
ress in the past; occupational 
trends; and trends in exports. 

Nature of the demand for the 
product or service . Industrial con- 
sumers. is the product used in 
further manufacture, therefore de- 
pendent upon the level of other in- 
dustries? Individual consumers . 
What are their characteristics as to 
age, income level, occupation, and 
education? Circumstances influen- 
cing demand for the product or serv- 
ice. Seasonal? Cyclical? Related 
to urban or rural living? To social 
or cultural factors? Competitive 
position \d.th regard to— imports; 
and other domestic industries; Value 
of exports. 

Factors which may affect future 
growth or decline of industry . Fu- 
ture production goals; economic 
development or other government 
plans; availability of capital; an- 
ticipated changes in all demand 
factors mider Nature of the demand 
for the product or service above ; 
limitations on raw materials; pros- 
pects for technological advancements 
and resulting increase in output per 
man-hour; anticipated changes in 
hours of work; anticipated popu- 
lation growth. 



Collection of Data. Suggested 
Sources of Published Data 

Government publications ; 

Censuses, such as population, 
trade, agriculture, and manu- 
facturers. 



Labor statistics bulletins; 

Labor force, employment, unem- 
ployment, hours of work, 
earnings, etc. 

General statistical publications: 
National income, foreign trade, 
and financial statistics. 
Statistical publications of inter - 
national agencies : 

Inter American Statistical Insti- 
tute. 

United Nations and its special- 
ized agencies; 

Economic Commission for Eui’ope 
Economic Commission for Latin 
America. 

Economic Commission for Asia 
and the Far East. 

Economic Commission for Africa. 
International Labour Organisa- 
tion. 

International Bank for Recon- 
struction and Development. 
World Health Organisation. 

Food and Agriculture Organisa- 
tion. 

Trade journals, directories, publi- 
cations . 

Financial and other reports of in- 
dustries . 

Dally newspapers. 

News magazines. 

Publications of trade associatiolis, 
labor unions, chambers of commerce 
and professional societies. 

Many publications from these 
and other sources are included in 
the bibliography at the end of this 
manual. 



Preparing the Analytical Document 
for Each Economic Activity to be 
Analyzed 

The analysis of each industry 
or activity can be carried out by 
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preparing a paper, an instrument to 
guide the analyst toward a sound 
judgment with regard to the future 
employment level in the industry* 
The analytical document has two 
parts as described below: 

Part I. Arriving at judgments on 
three elements: (a) The level of 
production of the industry at the 
forecast date} (b) The level of pro- 
ductivity (output per man-hour) at 
the forecast date} (c) The hours of 
work at the forecast date* 

Part II* Utilizing these judgments 
to derive the estimated employment 
level at the forecast date* 

Part I* The judgment^, * Utilizing 
all the information assembled for 
the industry, the analyst studies, 
sifts, and weighs the various fac- 
tors which he expects will influence 
the industry* In the analytical 
document, he enumerates the factors 
which he considers significant and 
explains the basis upon which he 
reaches each conclusion* 

(a) T he level of produc tion__Qf 
the industry at the forecast date * 
TTT Planned segments of the econo- 
my* If there is an official eco- 
nomic development plan, the analyst 
accepts the targets of the plan as 
his estimate of future production, 
relating the commodities mentioned 
in the plan to the industries as 
classified for the forecast* 

Even when there is no develop- 
ment plan, certain segments of the 
economy m.ay be planned for several 
years ahead by the government or 
some central body* For instance, in 



ne6U*ly all countries, highway con- 
struction is scheduled several years 
in advance* Such advance plans may 
be utilized as estimates of future 
production for these segments* 
(2) Unplanned segments of ^ the ^econ- 
omy* Future production in indus- 
tries with no planning must be esti- 
mated by taking into consideration 
all the factors expected to influ- 
ence production} principally, the 
natuT© of th© dGUiciiid for th© produc*b 
and the expected volume of that de- 
mand at the forecast date, as they 
may be influenced by the level of 
GNP and consumer expenditures} the 
level of imports and exports} the 
availability of capital, raw ma- 
terials and labor* 

One of the problems in this 
procedure is obtaining measures of 
the physical output of the various 
industries* For a limited number of 
industries, the output is a single 
commodity} production volume may be 
stated in ply'sical units of the 
product, such as tons of coal or 
tons of cement* 

If an industry makes many dif- 
ferent products it is impossible to 
sum the units of different products, 
such as radios and refrigerators of 
various styles and complexities* In 
such multiproduct industries, it is 
customary to express production 
voluin© in either of two ways (a) 
monetary value, or (b) as an index 
of physical production* 

(b) Productivity c hange_s * 

Productivity must be considered as a 
key deteiTminant of the future level 
of employment* Productivity is de- 
fined as output per man-hour, or 
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Production (total number of things produced) 



Man-hours (total number of man-hours worked in that production) 



In considering a particular in- 
dustry, the analyst must estimate 
the change in productivity during 
the forecast period. For instance, 
assume that the output of an indus- 
try is expected to double in 10 
years. The question is "How much 
will employment increase in order to 
produce twice as much?" At one ex- 
treme there is the possibility of 
doubling employment— as suoiing con- 
stant productivity and constant av- 
erage hours of work per worker. At 
the other extreme, there is the 
possibility of no increase in em- 
ployment or hours worked, but 
doubling production by doubling out- 
put per man-hour. 

UsTially the situation \dll lie 
between these two extremes. The 
judgment as to the anticipated 
effect of productivity changes must 
be made on a basis of some knowledge 
of the industry being studied, and 
some assumptions regarding the fac- 
tors likely to affect productivity. 

It is risky to generalize about 
productivity. Studies of productiv- 
ity in the United States have es- 
tablished the fact that changes in 
productivity are not consistent or 
automatic, but that there is a wide 
range (from substantial declines in 
output per man-hour to substantial 
increases) in the productivity 
change from time to time in the same 
plant; from plant to plant in the 
same industry; from industry to in- 
dustry in the same division, such as 
manufactm*ing; and f2*om sector to 
sector in the United States economy. 



There is reason to expect similar 
disparities in the productivity ex- 
perience of other countries. 

Nevertheless, in overall terms, 
it is logical to expect productivity 
to increase in the economy as a 
whole and in all industries in the 
modem sector of a country where ec- 
onomic development is proceeding. 
The factors which affect productiv- 
ity in any industry in any country 
are numerous, complex, and often un- 
measurable. But, in summary, the 
factors which may be expected to in- 
crease productivity in a manufactur- 
ing industry in the modem sector of 
a developing country include: 

1 . Scientific and technical 
factors: (a) more and better tools, 
equipment, and machines; (b) more 
electric or mecrianical energy ap- 
plied to production; (c) new produc- 
tion methods; and (d) better materi- 
als. 

2. Management factors: (a) 
more skilled organization and man- 
agement of plant; (b) better schedu- 
ling of work; more efficient plant 
layout and division of labor; (c) 
more efficient use of materials and 
components; (d) better personnel 
policy to reduce labor turnover; and 
(e) better labor-management rela- 
tions . 

3. Labor factors: (a) better 
general health of workers; (b) in- 
creasing skill levels; (c) better 
general education; (d) better dis- 
tribution of staff in order to 
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utilize their skills more effective- 
ly; and (e) better labor-management 
relations • 

4. Economic factors: (a) in- 
creased flov of capital investment; 
(b) increased rates of operations, 
based on greater demand for product; 
and (c) shifts in preponderance of 
production to plants vith higher 
productivity. 

The analyst will be guided in 
making a judgment regarding antici- 
pated productivity change by what- 
ever statistics are available on 
past trends or current levels of 
output per man-hour. If productiv- 
ity levels are known for one or more 
advanced plants in the industry, 
they may be used as a general guide 
to the potentials of the industry. 

(c) Hours of work ; The length 
of the workweek and of the workyear 
will have a significant influence on 
manpower requirements of the future. 
Therefore j some judgment ' must be 
made as to whether the total hours 



worked per worker will remain the 
same in the forecast year as in the 
current year, or will chang®. In 
the United States, there has peen a 
steady decline in the number of 
hours worked in the past 50 years. 
Fomerly, a 72-hour workweek was 
standard in many industries; today, 
the 40-hour workv/eek is usual. Fur- 
thermore, paid vacations and holi- 
days are much more prevalent today 
than in former years. 

In developing countries, an op- 
posite trend may be taking place as 
underemployment is eliminated and as 
a higher proportion of workers work 
fulltime. 

Part II. Utilizing these judgments 
to derive the estimated employment 
level at the forecast date . 

(a) The basic concept of pro- 
ductivity . In this section, the fol- 
lowing basic expressions of the pro- 
ductivity relationship will be used. 

Productivity, is defined as; 



Production (total number of things produced) _ Output per 

Man-hours (total number of man-hours worked in that production) man-hour 



It follows then that: 



Production 
Output per man-hour 



Man-hours 



and 



Total man-hoTirs 
I'ian-hours per worker 



Number of 
workers 



(b) Computing the estimate of 
future employment . The analyst can 
now estimate the effect of the an- 
ticipated changes on the level of 
employment. In practice, this pro- 
cedure is complicated, difficiilt, 
and hazardous because of the uncer- 
tainties involved. In concept, it 
is clear cut, and can be explained 
by the use of several simplified il- 
lustrations : 



Example 1 • Industry A 

1960 basic data: 

Total annual production 4> 000, 000 units of product 

Average employment during the year 1,000 

Weeks worked per year 50 

Average hours per week per worker 40 

Total hours per worker per year 40 x 50 = 2,000 

Total man-hours per year..... 2,000 x 1,000 = 2,000,000 

Output per man-hour (productivity): 



Production 

Kan-hours 



4.000. 000 

2 . 000 . 000 



= 2 units of product per man-hour 



The judgments for Industry A. 

(a) Annual production in 1970 will be 20 percent above I960, or 
4,800,000 units of product •' 

(b) Output per man-hour in 1970 will be 10 percent above I960, 
or 2«2 units of product per man-hour. 

(c) Hours of work will decline 10 percent by 1970, to 36 hours per 
week, 50 weeks of the year, or 1,800 hours per worker per year. 



Thus the computation of the estimate of em.ployment is as follows: 



Industry A - 1970 



Production 
Output per man-hour 



= Man-hours 



Man-hours 



Manhours per v/orker 



= Workers 



i>j . 90> 0g2 = 2,181,818 

2.2 



2 , 181,818 

1,800 



1,212 



Conclusion: The estimated employment level of Industry A in 1970 is 

1 , 212 . 



Example 2. Industry B 

A multi product industry. Monetary value is used as a measure of 
production. 

19^ basic data: Total annual production 



Value of 

Product Units Unit value production 

A 400,000 14 $1,600,000 

B 100,000 2 200,000 

C 50,000 8 AOO.OOO 

$ 2 , 200,000 
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Average employment during the year.. 

Weeks worked per year 

Averag© weekly hours per worker 

Total annual hours per worker 

Total annual nan-hours 

Outpxit per man-hour (productivity)* 



1,000 

50 

44 

44 X 50 s 2,200 

2,200 X 1,000 s 2,200,000 



SaiatyiS 2, 200 1,000 _ man-hour 

Ftan-hours 2,200,000 



The judgments for Industry B. ^ . j 

(a) AimquqJL production in 1970 will b© abov© that of i960 as indicated! 



Product 


Percent 

change 

1960-70 


Units 


Unit value 
(constant dollars 
assumed) 


Value of 
nroductlon 


A....... 


+25 


500,000 


14 


12,000,000 


B 


+50 


150,000 


2 


300,000 


C 


+10 


55,000 


8 


440,000 










$2,740,000 



(b) Output per can-hour in 1970 will be 15 percent above I960, or 
|1.15 per man-hour, 

(c) Hours of work will be the same in 1970 as in I960: 44 hours per 

week, 50 weeks of the year, or 2,200 hours per worker per year. 



The computation of the estimate of employment: 



Industry B - 1970 



Fr<?<^ygygil s Kan-hours 

Output per man-hour 



2,740,000 

1.15 



2,362,609 



Man-hours — s Number of workers 

Man-hours per worker 



2*3^ = 1,083 

2,200 

Conclusion: The estimated employment level of Industry B in 1970 is 

,083. 



41 



Example 3* Induatiy C 

A multiproduct industry. Index numbers are used to represent produc- 
tion, man-hours, and productivity. 
i960 basic data: 



Total annual production = 100 (Production index) 

Average employment during the year 1,000 

Weeks worked per year 50 

Average weekly hours per worker..... 40 

Total annual hours per worker 40 x 50 = 2,000 

Total annual man-hours 2,000 x 1,000 = 2,000,000 

^y definition total man-hours in i960 = 100 (Man-hours index) 

Output per man-hour (productivity): 



Production 

Man-hours 



100 

100 



X 100 = 100 (Productivity index) 



The judgments for Industry C» 

(a) Annual production in 1970 will be 20 percent above I960: Index =120. 

(b) Output per man-hour in 1970 will be 10 percent above i960: 
Index = 110. 

(c) Hours of work will decline 10 percent by 1970, to 36 hours per 
week, 50 weeks of the year, or 1,800 hours per worker per year» 



The computation of the estimate of employment. It is necessary to make 
slight adjustments of the basic formulas when using index numbers. 



Production index 
Output per man-hour index 



Industry C - 1970 
X 100 = man-hours index 



320 

110 



X 100 = 109.1 



Man-hours index 
Man-hours per worker index 



X 100 = workers index 



X 100 = 121.2 

Workers index (workers I960) _ „oj.jcei.g 1970 



X 1,000 = 1,212 



Conclusion: The estimated employment level of Industiy C in 1970 is 
1,212. Note the use of figures identical with those in Example 1; actually 
the two methods are the same. 



42 



The analytical document for non- 
ooramodlty producing industries such 
as commerce, financial institutions, 
and service industries is somevrhat 
different from that described above. 
The purpose is the same, to consider 
all factors affecting future employ- 
ment and to arrive at judgments as 
to the future level of employment. 
The analyst seeks a meaniiigful re- 
lationship between employment and 
any available measure of the indus- 
try* s activity which'^an“be indepe^n^ 
dently projected. 



Employment in banks may be related 
to bank deposits. 

Employment in retail trade may be 
related to gross sales. 

Employment in barber shops and 
beauty salons may be related to 
population. 

In each case, it is necessary to 
consider the effect of possible fu- 
ture technological changes, such as 
the introduction of machineiy or 
'^tomatic equipment, and to antici- 
pate changes in hoiirs worked. From 
a painstaking evaluation of all fac- 
tors, the analyst derives an esti- 
mate of future employment. 



For example: 



Ohapter V. MODIFICATICa!! OF THE FIRST APPROXIMATION (STEP 3) 



Modifjr the first approximation 
of employment at the future date in 
accordance with the results of the 
detailed analysis of each important 
activity. 

Fitting the Conclusions of the 
Analysis of Important Industrie s 
into the vniole 

Step 1 provided an estimate of 
future employment for each industry 
or economic activity, derived by 
successive allocation into indus- 
tries of the estimated total employ- 
ment of the economy. These esti- 
mates have been designated as first 
approximations. They have been forced 
so that the sum of the parts equals 
a predetermined total of employment 
in the entire economy. 

Step 2 provided an independent 
estimate of future employment in a 
limited number of important indus- 
tries, derived by detailed analysis. 

The next step (Step 3) is to 
modify the first approximations of 
Step 1 on the basis of the more de- 
tailed analysis of Step 2. It is 
inevitable that the detailed analy- 
sis will in some cases indicate a 
need for revision of the first ap- 
proximation. These modifications 
should be made; an upward revision 
in one industry may be balanced bj?* a 
downward adjustment in another so 
that the sum of the parts will still 
equal the total. Balance among in- 
dustries should be considered as 
well; the level of employment in re- 
lated industries should be consis- 
tent. If sufficient data are avail- 
able for earlier years, the rela- 
tionship among industries can be 
tested by correlation analysis. 



This final evaluation and ad- 
justment will produce the revised 
estimates of future employment by 
industry, which the analyst presents 
as his best answer to the question 
”How many people will be required in 
each industry at the given future 
date?” 

- V-eri-f ieat i on bv An alvs i-s Gross 
Domest ic Prp^upt 

In order to provide a further 
check against the reasonableness of 
the industry employment projections, 
it is suggested that an attempt be 
made to determine whether these pro- 
jections (and the assumptions on 
which they are based) are consistent 
with overall projections of gross 
national or domestic product. If, 
for example, the economic develop- 
ment plan for the country envisages 
an annual increase in gross product 
of 3 or 4 percent, the projections 
of emplojTnent hy economic activity 
should be consistent with that rate 
of increase. 

This analysis cannot be ex- 
pected to be precise; rather, it is 
a blunt tool which permits examina- 
tion of the effect on the total 
economy of the various assumptions 
incorporated into the forecasts. It 
may reveal, for instance, that a pro- 
ductivity assumption which appeared 
reasonable, is, in fact, inconsis- 
tent with the anticipated gro'i\rth of 
the economy. 

The verification begins with 
the level of gross domestic product 
in the base year. If the system of 

national accounts used in the coun- 
try conforms with the standards rec- 
ommended by the Statistical Office 
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of the United Nations ^/, there is 
a standard table number II entitled, 
••Industrial origin of Gross Domestic 
Product at factor cost,^* which may 
be available for use. This table 
provides an estimate of the contri- 
bution of each economic activity to 
gross domestic product for a base 
year. 

The procedure recommended here 
utilisses that table to check the 
■forecasirsi 'as "follows:- For each eco- 
nomic activity! (1) The contribution 
to gross domestic product at factor 
cost (base year), (2) Divided "te! 
Employment in the economic activity 
(base year), (3) Equals ; gross domes- 
tic product per person employed 
(base year). 

When gross domestic product per 
person employed is known for each 
economic activity for the base year, 
an estimate of that product for the 
future year may be derived, consis- 
tent with the assumptions which have 
been incorporated into the preceding 

Gross domestic p roduct at 
Gross domestic prodiict at 

If the above procedure indi- 
cates that the future gross domestic 
product implied by the forecast 
is not consistent with overall 



28/ United Nations, Statistical 
Office , A System of National Ac:; 
coimts an d Supp ort ing Tables (New 
York, I960), Studies in Methods, 
Series F, No. 2, rev. 1. 

29/ United Nations, Economic 
and Social Council, World Economic 
Sit uation. Evaluation of Long-T eiTn 
Economi c P ro.iecljlons (New York, 
I960), b/ 3379, Adden. 1, Reply of 

Australia, p. 15* 



projections. That is, the assump- 
tions regarding the anticipated 
changes in productivity and hours 
worked may be applied to the gross 
domestic product per person employed 
for each economic activity to derive 
a corresponding estimate for the 
future period. Then, for each eco- 
nomic activity! (4) Estimated con- 
tribution to gross domestic product 
per person employed in the future 
year, (5) Multiplied bv ! Estimated 
employment in the future year, (6) 
Equals ! The contribution to Gross 
domestic proc^uct at factor cost for 
the future year. 

The sum of the contribution to 
gross domestic product from all eco- 
nomic activities for the future year 
provides an estimate of the total 
future gross domestic product. 
Utilizing that figure, it is pos- 
sible to compute the percentage 
change from the base year to the fu- 
ture year in gross domestic product. 
Derive the ratio; 

fa cto r cost fo r the future year 
factor cost for the base year 

expectations, it may point to the 
need for some modification of the 
assumptions used. 

An example of the projection of 
gross national product by this type 
of analysis is provided by Australia 
in its reply to the United Nations 
questionnaire on long-term economic 
projections. 29/ 

Gross National Produc jfc . 
Australian "industry was classi- 
fied into 119 sectors and then 
an extrapolation was made of 
the expected labour input 
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coefficient in 1964-65 for each 
of the 119 industries. Using 
these extrapolations of labour 
productivity and 1953-54 employ- 
ment weights (except for rural 
industries), a projection of 
Gross National Product for 
1964-65 was obtained. 

Labour productivity in the 
rural sector was estimated to 
increase by 28 percent from 
1953-54 to 1964-65. Aggregate 
rural employment was estimated, 
however, not hy using 1953-54 
employment weights, but ly 
assuming that the figure will 
remain constant at slightly 
less than 0.5 million persons. 
This is in line with a trend 
which has marked the Australian 
economy for several decades. 

In manufacturing, estimates 
of productivity increase varied 
from around 5 percent for sev- 
eral foodstuffs to 57 percent 



for power generation and even 
higher increases in some engi- 
neering aotivities-the weighted 
average increase for factories 
being approximately 19 percent. 

Estimates of productivity 
increases in the service sector 
varied from 6 percent for rail- 
ways to 20 percent for commerce, 
and 40 percent for shipping. 

The weighted average of 
those estimated productivity 
increases for all industries 
over the period 1953-54 to 1964- 
65 was 20 percent or 1.67 per- 
cent per annum. Together with 
an estimate of population in- 
crease this allows an initial 
estimate of Gross National Pro- 
duct for 1964-65 . After 
allowing for a decrease in the 
terms of trade between 1953-54 
and 1964-65, the final estimate 
of Gross National Product is 
obtained. 
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Chapter VI. ESTBSATED FOTURE EMPLOIMERT BY OGCUPATICN (STEP 4) 



Derive an occupational break- 
down of employment in each economic 
activity in the future period by ap- 
plying the best available occupa- 
tional composition patterns with 
particular attention to all occupa- 
tions requiring specialized or long- 
term training or education. Sum the 
estimates of each occupation from 
the various economic activities. 

The occupational structure of 
employment can be expected to change 
significantly as economic develop- 
ment proceeds. Along with the de- 
velopment of new industries and the 
modernization of traditional indus- 
tries, there must almost certainly 
be an increase in the number and 
proportions of people engaged in 
professional and technical occupa- 
tions, and in higher level adminis- 
trative occupations. 

Professor Harbison of Princeton 
University advances the hypothesis: 

, , , that the acciimulation of 
high-level manpower is related 
to change and Innovation in eco- 
nomic, social, and political ac- 
tivity, i.e., to the progressive 
introduction over time of new 
ways of producing goods and serv- 
ices and new patterns of social 
and political life. According 
to this hypothesis, human capi- 
tal formation is associated with 
both economic, social, and po- 
litical development. In a stat- 
ic, traditional society one 
would expect that the proportion 
of persons in the high-level 
category would be relatively 
constant. But, as the tradi- 
tional society begins to modern- 
ize, it must accumulate high- 
level manpower to staff a ne\7 



and expanding government serv- 
ice, to introduce new systems 
of land use and new methods in 
agriculture, to develop new 
means of communication, to carry 
forward industrialization, and 
to build a system of education. 
Changes in all these fields re- 
quire persons with professional 
and technical skills and orga- 
nizing ability. 

For purposes of the current 
analysis a judgment must be made as 
to the extent to which this up- 
grading of occupational skills will 
take place, and furthermore, the ex- 
tent to which the development plans 
require additional high-level man- 
power. Even if there appears to be 
no reasonable expectation of ful- 
filling the apparent requirements, 
there is a need for estimating the 
shortage which is likely to occur. 
Therefore the following analysis at- 
temps to gauge the extent of the 
anticipated demand for each occupa- 
tional category. 



Application of Occupat ional 
Composition Patterns to Indus try 
^^pj.e£tions 

The number of persons to be em- 
ployed in each occupation in the 
future period may be estimated by 
applying the best available occupa- 
tional composition patterns to the 
previously derived estimates of 

^0/ Frederick H, Harbison, High- 
T.flvpl Kanpower. Productivity, and 
Econom i c Progress . Paper for Con— 
ferencV on Labor Productivity under 
the auspices of the International 
Economic Association, September 
1961 , pp. 15-16. 
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employment in each industry or each 
economic activity* Particular in- 
terest centers in those occupations 
which require specialized training 
or education* The procedure con- 
sists of four steps: 

1 * Obtain for each economic 
activity an occupational composition 
pattern, i*e*, a count of the number 
employed in each occupation or oc- 
cupational group in the current or 
base year* Compute the percentage 
distribution by occupation* 

2* Modify the occupational 
composition pattern, by judgment, to 
take into account changes antici- 
pated in occupational structure in 
the forecast period* 

3* Multiply the projected in- 
dustry total by the percentage in 
each occupation to derive the esti- 
mated number in each occupation in 
the future year* 

4* Sum the occupational esti- 
mates from all economdc activities* 

The chief problem is to obtain 
the desired occupational Informtitioru 
It is necessary to investigate pos- 
sible sources of the data* 

In some countries, the Census 
of Population includes a count of 
the working population according to 
the industry and occupation of each 
worker* Thus, the census yields in- 
formation on the occupational com- 
position of each industry* il/ 
Perhaps there are other occupational 
studies or skill siirveys made by 
government agencies* 

The various industries may be 
able to provide occupational data* 



Staffing patterns for individual es- 
tablishnjents, groups of establish- 
ments, or entire industries may be 
available* It may be possible to 
obtain and use relevant information 
from other more economically ad- 
vanced countries, particularly for 
industries whJ.ch do not yet exist in 
the country but are expected to be 
established in the future* Patterns 
from other countries, however, 
should be used cautiously, with 
careful attention to the differences 
as well as the similarities between 
industries in different economic en- 
vironments . 

In the event that current oc- 
cupational composition patterns for 
some or all industries are available, 

21 / If such information is not 
published, perhaps the Census agency 
will make a special tabulation of 
the industry-occupation data upon 
request* There are limitations to 
the accm-acy and reliability of oc- 
cupational data obtained by house- 
hold enumeration* Often the house- 
wife supplies the information about 
the worker; she may have only a gen- 
eral idea of the job duties of the 
worker and may provide inaccurate 
information* Many workers and wives 
tend to upgrade themselves when re- 
porting to the Census; i*e*, they 
report themselves in an occupation 
which carries more presitge than the 
one in which they are actually en- 
gaged* Or the worker may report a 
specific title to his occupation 
which is unique in his plant and 
thus not suscepti?jle to proper iden- 
tification and classification by the 
Census* As a result of such limita- 
tions, the Census occupational cate- 
gories must be rather broadly de- 
fined and used with caution* 
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these patterns must be modified for 
forecasting, to talce into account 
anticipated changes in occupations. 
The tasks performed today by skilled 
craftsmen may be performed tomorrow 
by machines operated by semiskilled 
workers. Routine tasks performed by 
unskilled workers may be done en- 
tirely by machines. The moving of 
materials and parts by conveyor 
belts in the factory eliminates some 
occupations and changes others. Re- 
search and development programs in 
industry are constantly searching 
for ways of producing goods more ef- 
ficiently. Every year new ways are 
found of doing things, each change 
having some effect upon the func- 
tions of workers. 

Some indication of the net 
changes in occupational structure 
may be obtained by examining occupa- 
tional trends in different indus- 
tries and in different countries. 
Surveys may be available to Indicate 
the extent of increases in the em- 
ployment of scientists and engineers 
in some industries. Current infor- 
mation as to current and anticipated 
technological changes can be used to 
make modifications of each indus- 
try' s occupational composition pat- 
tern for use in forecasts. 



32/ India Planning Commission, 
Occupational Pattern in Manufactur- 
ing Industries/ India 1956 (Delhi. 
1959). 

33/ This major group is called 
•’Manufacture of Stone, Clay, and 
Glass Products” in the Standard 
Classification systems of both the 
United States and India. The cor- 
responding group in the ISIC is 
called ’’Manufacture of Ron-Metallic 
Mineral Products, except Products of 
Petroleum and Coal.” 



One analytic technique is to 
study the occupational composition 
of plants which have the most up-to- 
date technology, on the assumption 
that over a period of years other 
plants in the industry will intro- 
duce the new equipment or production 
methods and thus the industiy as a 
whole will approach the pattern of 
the advanced plants. 

A pioneer work in the occupa- 
tional field has been issued by the 
Planning Commission of the Govern- 
ment of India. 22/ Reprqducsd here 
is a summary of the percent distri- 
bution of manufacturing employment 
in India by occupational OToup and 
by Industry group (table 7). Simi- 
lar tables from the United States 
have been included for both manufac- 
turing and nonmanufacturing indus- 
tries, by occupational group from 
data obtained in the 1950 Census of 
Population (tables 8 and 9) • The 
percent distribution of the econom- 
ically active population by branch 
of economic activity and by major 
occupational group for Brazil, Chile, 
and Guatemala is shown in tables 10, 
11 , and 12. 

If there are no occupational 
statistics in a given country sta- 
tistics from other countries such as 
found in tables 7 through 12 may 
provide a rough guide to occupation- 
al structure. The source publica- 
tions cited in those tables would, 
of course, provide greater detail 
and should be obtained in preference 
to the summaries provided here. 

For example, suppose it has 
been estimated that employment in 
the manufacture of stone, clay, and 
glass products 33/ in the future 
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Table 7. Percent Distribution of Estimated Total Employment in India 
• in Kanufacturing Industries, by Industry and Major Occupational Groups, 1956 



Industry group 


Total 


Profes- 
sional, 
techni- 
cal, and 
kindred 
workers 


Adminis- 

trative, 

executive, 

and 

managerial 

workers 


Clerical 

and 

related 

workers 


Sales 

workers 


All industries 


100.0 


2.2A 


1.39 


4.54 


0.04 


Food and kindred products... 


100.0 


1.86 


1.42 


5.TU 




Textile irdll prodiicts 






.65 


3.06 


.01 


and apparel 


100.0 


1.05 


Chemical and related 








5.71 


.10 


products 


100.0 


4.72 


2,40 


Rubber, petroleum, and 








3.67 




coal products 


100.0 


4.15 


2.02 




Stone, clay, and glass 






1.66 


3.80 


.02 


products 


100.0 


2.22 


Basic metal products 


100.0 


6.67 


2*45 


7.91 




Fabricated metal prod- 








5.60 


.06 


ucts and macMnery 


100.0 


3.67 


2.40 


Transport equipment 


100.0 


4.06 


1.70 


6.65 


.03 


Other 


100.0 


2.89 


2.02 


5.97 


.11 
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Table 7. Percent Distribution of Estimated Total Employment in India 
in Manufacturing Industries, 1:^ Industry and Major Occupational Groups, 1956 

—Continued 



Farmers, 




Craftsmen, 


Service, 




fishermen. 


Workers in 


production 


sport 


Industry group 


hunters , 


transport 


process 


and 


loggers. 


and com- 


workers and 


recrea- 




and related 


munications 


laborers. 


tion 




workers 


occupations 


unclassified 


workers 




0>03 


0.64 


89.91 


1.2J^_^ 


All industries. 


0-02 


0.94 


' 88.02 


2.47 


Food and kindred products. 




Textile mill products 


.01 


.13 


94.25 


.84 


and apparel. 
Chemical and related 


-02 


.75 


85.16 


1.14 


products. 






Rubber, petroleum, and 




.60 


88.36 


1.20 


coal products. 








Ston«^, clay, and glass 


.05 

.09 


.52 


90.44 


1.29 


products . 


1.39 


78.72 


2.77 


Basic metal products. 
FabriCvated metal pro- 


1 b 


.85 


86.61 


.79 


ducts and machinery.. 


4.47 


82.40 


.69 


Transport equipment. 


.05 


.54 


87.08 


1.34 


Other. 



Source: Occupational Pattern in Manufacturing Industries, India 19j6 

(Delhi, 1959). 
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Table 8. Percent Distribution of Employed Persons in the United States, 
by Industry and Major Occupational Groups, 1950 



Industry group 



Total manufacturing 

Food and kindred products.,.. 

Textile mill products 

Apparel, and other fabri- 
cated textile products 

Chemicals and allied products 

Rubber products 

Petroleum and coal products • . 
Stone, clay and glass products 

Primary metal industries 

Fabricated metal industries.. 
Machinery, except electrical. 

Electrical machinery 

Transportation equipment 

Lumber and wood products, 

except furniture 

Furniture and fixtures 

Professional and photographic 

equipment and watches 

Tobacco manufactures 

Paper and allied products . . . . 
Printing, publishing, and 

allied industries 

Leather and leather products. 



Total 


Profes- 

sional 

technical 

and 

kindred 

workers 


Managers, 
officials, 
and pro- 
prietors, 
except 
farm 


Clerical 

and 

kindred 

workers 


Sales 

workers 


100.0 




4.8 


11.0 ^ 




100.0 


2.7 


7.7 


11.1 




100,0 


1.5 


2.4 


6.2 


.9 


100,0 


1.1 


4 .6 


6.6 


1.9 


100.0 


12.0 


6.3 


15.1 


4.7 


100,0 


5.4 


3.5 


13.5 


2.0 


100.0 


14.0 


6.1 


16.7 


2,4 


1C0.0 


4.1 


5.2 


9.2 


1 .6 


100,0 


4.2 


2.5 


9.7 


.7 


100,0 


4.8 


5.4 


12.1 


2.3 


100,0 


6.9 


4.9 


13.6 


2 • 5 


100.0 


9.3 


3.3 


14.6 


1 .5 


100.0 


6,6 


2.4 


12.0 


•8 


100.0 


.9 


5.8 


3.8 


.7 


100.0 


1.6 


5.3 


8.0 


2.2 


100.0 


10.4 


5.5 


16.2 


2.5 


100.0 


1.1 


3.6 


6,5 


2.1 


100,0 


3.4 


4.3 


11.2 


2.3 


100.0 


9.6 


8.3 


18.4 


15.2 


100.0 


1.2 


3.2 


7.6 


1 .7 

. 




i 

I 






I 
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Table 8. Percent Distribution of Employed Persons in the United States, 
by Industry and Kajor Occupational Groups, 1950 

--Continued 



Craftsmen , 
foremen , 
and 

kindred 

workers 


Operatives 
and kindred 
workers 


Service 
workers , 
except 
private 
house- 
holds 


Laborers 

except 

farm 

and mine 




46.0. 


, _ 1.9 


8.8 


15.2 


44.9 


2.5 


10.5 


10.5 


71.5 


2.1 


4.9 


5.9 

15.7 


77.9 

33.5 


.9 

2.9 


1.1 

9.8 


13.6 


53.0 


2.6 


6.4 


21.3 


27.2 


2.2 


10.1 


15.5 


45*6 


1.6 


17.2 


29.1 


33.5 


2.3 


18.0 


24.2 


42.7 


1.7 


6.8 


31.3 


34.9 


1.8 


4.1 


18.4 


47.4 


1.8 


3.7 


28.8 


41.9 


2.3 


5 


9.9 


38.7 


1.2 


39.0 


24.8 


50.4 


1.3 


6.4 


21.8 


39.5 


1.7 


2.4 


7.9 


67.9 


2.9 


8.0 


14.4 


52.7 


1.7 


10.0 


33.6 


12.2 


1.3 


1.4 


6.4 


75.5 


1.2 


3.2 



Industry group 



Total manufacturing. 

Food and kindred products. 
Textile mill products. 

Apparel, and other fabri- 
cated textile products. 
Chemicals, and allied products. 
Rubber products. 

Petroleum and coal products. 
Stone, clay and glass products 
Prim.ary metal industries. 
Febricated metal industries. 
Machinery, except electrical. 
Electrical machinery. 
Transportation equipment • 
Lumber^and wood products, 
except fui’niture. 

Furniture and fixtures. 
Professional and photographic 
equipment and watches. 
Tobacco manufactures. 

Paper and allied products. 
Printing, publishing, and 
allied industries. 

Leather and leather products. 






Source; U.S. Census of Populationi,.1 95g« fi . ep . PXM 

(Washington, U.S. Bureau of the Census, 1955), Pt. 1, Ch. D, Industrial 
Characteristics. Table 6: Ma j or ^qccujg.^pn^^^^ 

Det aile d In dus try and Sex, for the Unite d, .^ate^. A9.SQ • 
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Table 9. Percent Distribution of Employed ^Persons 
in IConmanufactiuring Industries in the United States, 
by Industry and Kajor Occupational Groups, 1950 



Industry group - 

0 


Total 


Profes- 

sional, 

technical, 

and 

kindred 

workers 


Kanagers , 
officials, 
and pro- 
prietors, 
including 
farm 


Clerical 

and 

kindred 

workers 


Sales 

workers 


Agriculture, forestry, 
and fisheries 


100.0 


0.7 


6l .4 


0.3 

4.6 


0.1 

.3 

0 




100.0 


3.7 


4.1 


Construction 


100.0 


3.S 


8.4 


3.2 


.3 


Transportation, communi- 
cation, and other 
public utilities 


10C.0 


3.5 


7.0 


23.5 

11.5 


.5 

27. G 


VJholesale and retail trade 


100.0 


2.0 


23.1 


Finance, insurance and 


100.0 


3.3 


16.9 


42.0 


23.7 

.9 

0 


Services l/ 


100.0 


31 .9 


6.0 


9.6 

1 J 


Public administration 2/.. 


100.0 


12.0 


9.2 




•2 



l/ Business and repair services; personal services; entertainment and 
recreation services; and professional and related services* 

2/ Includes only those activities vhJLch are unique to government, such 
as legislative and judicial activities and most of the activities in the 
executive agencies. Government agencies engaged in educational and meaical 
services and in activities commonly carried on also by private enterprises, 
such as transportation and nianufacturing, are classified in the appropriate 

industrial category. 
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Table 9. Percent Distribution of Employed Persons 
in Nonmanufacturing Industries in the United States, 
by Industry and Major Occupational Groups, 1950 

—Continued 



Craftsmen, 

foremen, 

and 

kindred 

workers 


Opera- 

tives 

and 

kindred 

workers 


Service 

workers 


Laborers, 

except 

mine 


Industry group 


0.3 


0.8 


0.2 


36.2 


Agriculture, forestry, 
and fisheries. 


17.4 


69.1 


.7 


.1 


Mining. 


57.0 


7.6 


.5 


19.2 


Construction. 


21.3 


27.9 


3.4 


12.9 


Transportation, communi- 
cation, and other 
public utilities. 


6.1 


12.6 


13.7 


3.2 


Wholesale and retail trade. 


2.3 


.7 


9.3 


1.8 


Finance, insurance and 
real estate. 


9.2 


8.1 


32.0 


2.3 


Services j/. 


8.5 


4.8 


16.3 


4.8 


Public administration £/. 



Source: U.S. Bureau of Census of Population; 1Q^Q . Vol. IV. Soecial 

Se£ort| (Washington, 1955}. Pt. 1, Ch. D, Industrial Charicteristics. 
Table 6; Major Occu pation Gro up of Emnloyed Persons, by Detn-ilArq Tn/quo+T-v 
aM Sex, for the United States, 1Q^0 . ' — ^ 



Table 10. Percent Distribution of Economically Active Population in Brazil 
by Branch of Economic Activity and Kajor Occupational Group, 1950 



f 



Branch of 
economic 
activity 


Total 


Profes- 
sional, 
technical 
and re- 
lated 
workers 


Managers, 
adminis- 
trators , 
and 
offic- 
ials 


Cleri- 

cal 

office 

and 

related 

workers 


Sales- 

men 

and 

related 

workers 


Farmers , 
fisher- 
men, 
hunters, 
lumber- 
men and 
related 
workers 


T o*tsil •«••••••••••••• 


100.0 


2.0 


3.6 


4.1 


3.2 


59.1 


Agriculture, 

forestry, hunting, 
fishing, mining, 
and quarrying 


100.0 




0.3 


0.1 




96.9 


Manufacturing, con- 
struction, elec- 
tricity, and gas.. 


100.0 


1.2 


4.4 


7.8 


1.9 


1.5 


Commerce 


100.0 


1.5 


33.6 


14.3 


43.1 


.3 


Transport, storage, 
and communications 


100.0 


•4 


3.8 


15.6 


.2 


1.5 


Services, water, and 
sanitary services. 


100.0 


11.2 


3.9 


9.3 


1.5 


1.8 



Note: Because of rounding, sums of individual items do not necessarily 

equal totals. 
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Table 10. Percent Distribution of Economically Active Population in Brazil 
by Branch of Economic Activity and Major Occupational Group, 1950 

—Continued 



Workers 
in mine 
quarry 
and 

related 

workers 


Workers 
in op- 
erating 
trans- 
port 
occupa- 
tions 


Crafts- 
men, 
factory 
opera- 
tives , 
and 

workers 
in re- 
lated 
occupa- 
tions 


Manual 

workers 

and 

labor- 

ers 

not 

else- 

where 

clas- 

sified 


Service 

and 

related 

workers 


Other 
workers 
ru e.c.and 
workers 
in occu- 
pations 
unidenti- 
fiable or 
not re- 
ported 


Branch 

of 

economic 

activity 


2.0 


2^ - 




2.6 


^.9 


IsH 


Total. 


0.6 












Agriculture, 

forestry, hunting, 
fishing, iTiining, 


0.5 


0.5 


0.7 




0.3 


and quarrying. 
Manufacturing, con- 
struction, elec- 


11.3 


1.5 


51.8 


9.0 


0.3 


9.2 


tricity, and gas. 


.5 


1.0 


2.3 


1.2 


.1 


2.7 


Commerce. 

Transport, storage. 


39.5 


14.2 


17.1 


.6 


6.5 


and communications. 
Services, water, and 


.4 


.9 


22.3 


1.3 


36.9 


10.6 


sanitary services. 



Source: Union Panamericana, Instituto Interamericano de Estadistica, 
La Estractura Demogranhica de las Naciones Americanas . Volume II, Tomo 2# 
Caracteristica combinadas de .la poblacion economicamente activa* Cuadro 
21-12, ppo 112-125. 
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Table 11. Percent Distribution of Economically Active Population in Chile 
by Branch of Economic Activity and Major Occupational Group, 1952 



Branch of 
economic 
activity 


Total 


Profes- 
sional, 
technical 
and re- 
lated 
workers 


I-'anagers , 
adminis- 
trators, 
and 

offic- 

ials 


Cleri- 

cal 

office 

and 

related 

workers 


Sales- 

men 

and 

related 

workers 


Farmers , 
fisher- 
men, 

hunters , 
luiuber- 
m.en and 
related 
workers 


T otal *•********.*••• 


100.0 


4.3 


6.4 


7.5 


2.5 


28.2 


Agriculture, 

forestry, hunting, 
and fishing 


100.0 


0.4 


0.2 


0.7 


0.1 


93.9 


Mining and 

quarrying 


1C0.0 


2.4 


1.1 


6.2 


.3 


— 


Construction 


100.0 


2.1 


5.7 


2 #5 


.2 




Manufacturing 

industries • 


1C0.0 


2.3 


5.0 


5.9 


1.7 


— 


Electricity, gas, 
water, and sani- 
taiy services 


100.0 


4.2 


1.0 


14.7 


.5 




Commerce. 


100.0 


2.2 


40.3 


22.0 


19.5 


— 


Transportation, 
storage, and 
bommunications .... 


100.0 


1.6 


2.4 


21.3 


.3 




Services 


100.0 


14.0 


3.3 


8.1 


.4 





Note: Because of rounding, sums of individual items do not necessarily 

equal totals. 
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Table 11. Percent Distribution of Economically Active Population in Chile 
by Branch of Economic Activity and Major Occupational Group, 1952 

—Continued 



Workers 
in mine 
quarry 
and 

related 

workers 


Workers 
in op- 
erating 
trans- 
port 
occupa- 
tions 


Crafts- 
men, 
factory 
opera- 
tives , 
and 

workers 
in re- 
lated 
occupa- 
tions 


Manual 

workers 

and 

labor- 

ers 

not 

else- 

where 

clas- 

sified 


Service 

and 

related 

workers 


Other 
workers 
n.e.i. and 
workers 
in occu- 
pations 
unidenti- 
fiable or 
not re- 
ported 


Branch 

of 

economic 

activity 




2.4 


23.8 


1.9 


13.9 


6.3 


Total. 














Agriculture , 














forestry, hunting. 


■MM* 


0.3 


2.2 


0.1 


0.7 


1.4 


and fishing. 














Mining and 


59.2 


2 • 4* 


22.7 


1.4 


2.9 


1.4 


quarrying. 




1.2 


66.4 


17.1 


2.3 


2.6 


Construction. 














Manufacturing 




1 .4 


78.1 


.8 


1 .6 


3.1 


industries . 














Electricity, gas. 














water, and sani- 




3*0 


51.7 


1.0 


10.8 


13.0 


tary services. 




1 .6 


8.5 


.8 


2.8 


2.2 


Commerce. 














Transportation , 














storage, and 




34.9 


24.2 


10.4 


2.5 


2.2 


communications . 


— 


.5 


3.0 


1.1 


56.8 


12.8 


Services. 



Source; Union Panamericana, Instituto Interamericano de Estadistica. 
Tj* Tlfl t.rftGtiira Demogra oh ica de las Jaciones Americanas. Volme II, lomo 4 , 
Caracteristica combinadas de la poblacion economicamente activa. Guadro 
21-17, pp. 142-155. 
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Table 12. Percent Distribution of Economically Active Population 
in Guatemala, by Branch of Economic Activity and 
Kajor Occupational Group, 1950 



Branch of 
economic 
activity 


Total 


Profes- 
sional, 
technical 
and re- 
lated 
workers 


Managers, 

adidnis- 

trators, 

and 

offic- 

ials 


Cleri- 

cal 

office 

and 

related 

workers 


Sales- 

men 

and 

related 

workers 


Farmers , 
fisher- 
men, 

hunters , 
lumber- 
men and 
related 
workers 




100.0 


1.6 


1.5 


1.8 


3.Ji_ 


67.3 


Agriculture , 

forestry, hunting, 
"Pi 


100.0 


0.1 




0.2 




98.5 


Mining and 

rnmmmmmmrn 


100.0 


1.7 


1.5 


2.6 


0.1 


3.8 


X jr •••••••• 

nrinQ+.T^np+il mn •*.•••• 


100.0 


.8 


1.0 


.7 


w»mm 


.2 


Manufacturing 

T nHiis’triss •«••••• 


100.0 


.3 


.5 


.9 


.5 


.6 


Electricity, gas, 
water, and sani- 
tary services • • • • 

Commerce 

Transportation, 
storage, and 
communications • • • 


100.0 

100.0 

100.0 

100.0 


1.4 

.8 

1.3 

14.0 


1.0 

20.9 

2.0 

2.0 


13.7 

5.4 

16.6 

9.6 


.2 

59.5 

.2 

.2 


.1 

.2 

.2 

1.1 













60 



Table 12. Percent Distribution of Economically Active Population 
in Guatemala, by Branch of Economic Activity and 
Major' Occupational Group, 1950 
—Continued 







Crafts- 














men. 


Manual 




Other 






Workers 


factory 


workers 




workers 




Workers 


in op- 


opera- 


and 


Service 


n.e.c. and 




in mine 


erating 


tives. 


labor- 


and 


workers 


Branch 


quarry 


trans- 


and 


ers 


related 


in occu- 


of 


and 


port 


workers 


not 


workers 


pations 


economic 


related 


occupa- 


in re- 


else- 




unidenti- 


activity 


workers 


tions 


lated 


where 




fiable or 








occupa- 


clas- 




not re- 








tions 


sified 




ported 




0.3 


1.2 


14.0 


1.7 


^.3 


1.0 


Total. 














Agriculture , 














forestry, hunting. 




0.2 


0.6 


0.1 


0.3 




and fishing. 
Mining and 


77.7 


1.8 


5.8 


2.7 


1.6 


0.8 


quarrying. 


.1 


2.0 


69.2 


24.5 


1.0 


.5 


Construction. 

Manufacturing 


1.2 


.5 


94.3 


.9 


.2 


.2 


industries . 
Electricity, gas. 














water, and sani- 


.5 


.9 


63.1 


14.6 


3.2 


1.3 


tary services. 




1.0 


5.5 


5.0 


1.4 


.2 


Commerce. 

Transportation, 














storage, and 




45.9 


12.9 


18.5 


1.7 


.7 


communications . 




1.8 


1.6 


3.1 


60.1 


6.5 


Services. 



Source: Union Panamericana, Institute Interamericano de Estadistica, 

La Estractura Demogranhica de las Naciones Americanas . Volume II, Tomo 2. 
Caracteristica combinadas de la poblacion economicamente activa. Cuadro 
21-21, pp. 168-179. 



year will be 5 >000 workers. Refer- 
ence to the suggested tables indi- 
cates that in that industry group in 
India in 1956, 2.2 percent of total 
employment was in the occupational 
group, "Professional, technical, and 
related workers." The corresponding 
figure for the United States in 1950 
was 4»1 percent. As might be ex- 
pected, in the more industrialized 
economy a larger proportion of work- 
ers are engaged in the higher level 
occunations. If possible, consider- 
ation should be given to the com- 
parability of the industries in 
question to those of India or the 



United States. If, for example, a 
judgment is made that the industry 
in the given country is somewhat 
more advanced than that of India, 
but less than that of the United 
States, it would appear reasonable 
to assume that the proportion of 
total employment in that occupa- 
tional group would be between 2.2 
and 4»1 percent. 

Each occupational group in the 
stone, clay, and glass major indus- 
try group can be roughly estimated 
on the basis of the following data 
from tables 7 and 8. 



The stone, clay, and glass manufacturing industry group: 



United States. 1950 



Per cent India. 1956 



Professional, technical, 
and kindred workers... 



Professional, technical, 
4.1 and related workers... 



Percent 



2.2 



Managers, officials, and 



proprietors 5.2 

Clerical and kindred 

workers 9.2 

Sales workers 1.6 

Craftsmen, foremen, and 

kindred workers 15.5 

Operatives 45.6 

Laborers 17.2 

Service workers 1.6 



Administrative, executive, 

and managerial 1.7 

Clerical and related 

workers 3.8 

Sales workers 02 

Craftsmen, production process 

workers, and laborers 90.4 

Transportation and communi- 
cation workers #5 

Service workers 1*3 



Similarly, the occupational 
groupings in the construction indus- 
try in three countries seem to show 
a pattern related to the level of 



economic development. In the tabu- 
lation which follows, the countries 
are arranged in order of development^ 
with the most highly developed first. 
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^cupatlonal 

gproup 



Proportion of each occupational group to total 
ft^pl ^y^ent in the oonstr^^ tlon industgSL 



United States 
(1950) 



groups 



100*0 



ofessional, technical, 

and kindr ed worker s 

gers, officials, 

and proprietors 

arical and kindred workers... 

es workers 

aftsmen, foremen, and 

kindred workers....* 



^borers * 

lervice workers. 



3.S 



Other workers 



^oupational Grouping 



1. Occupations of strategic 
importance to the development pro- 



The amount of detail in the oc- 
pupational distribution will depend 
llpon the availability of data. It 
La not feasible to project each 
ilghly specific occupational cate- 
jory since the estimates are not 
lufficiently precise for that pur- 
aose. But within broad groupings of 
occupations certain ones must be 
Identified to the extent possible, 
iccordlng to the following criteria s 



2. Occupations for which short- 
ages exist in the current economy. 



3. Occupations which require 
long periods of training and into 
?wMch new workers cannot bo readily 
recruited. 



Chile 

(1952) 



Guatemala 
(1950) 



100.0 



100.0 



2.1 



0.8 



8.4 

3.2 

.3 



5.7 

2.5 

.2 



1.0 

.7 



57.0 

7.6 

19.2 

.5 




66*4 

17.1 

2.3 

3.7 



69.2 

24.5 

1.0 

2.8 



4. Occupations which are im- 
portant ” feeder** occupations to the 
highly skilled occupations in short 
supply. 



In addition, residual cate- 
gories should be set up to make it 
possible to estimate total employ- 
ment for each major occupational 
group within each industry division. 



There will undoubtedly be gaps 
in the information available; that 
is, for certain industries no avail- 
able data will be applicable. It is 
suggested for such industries that 
some reasonable hypothetical distri- 
bution of occupations be derived 
from the overall occupational icomr- 
posltion of an industry or industry 
group with similar characteristics 
and applied to the projected employ- 
ment total. In this way, it is pos- 
sible to estimate for. given indus- 
tries a complete occupational dis- 
tribution of employment at the fu- 
ture date. 
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Verifioation or Modifloat lo n of 
Estimate s f o r Certain O ccupatio n s 

There are a few occupations for 
which the demand is directly related 
to a factor which can be indepen- 
dently projected. The number of 
teachers required, for example, is 
affected 'ty the number of pupils and 
by trends in the ratio of teachers 
to pupils. Projections of popula- 
tion by age group will provide an 
estimate of the number of children 
in the future population. Educa- 
tional plans will provide some guid- 
ance to the expected improvement in 
the proportion of population in 
school and the improvement in 
teacher-pupil ratios. Thus, an in- 
dependent estimate of the number of 
teachers required at the target date 
may be derived and incorporated into 
the occupational breakdown. 

The number of physicians needed 
can be related to the population 
gro\^^bh with allowance for changes in 
the organization of medical services. 
If the existing ratio of physicians 
to population in the country as a 
whole is considered to be below a 
desirable standard, a higher ratio 
may be used to estimate future needs. 
The higher ratio could be that found 
in an area of the country better 
served by physicians, the ratio in 
some other country, or a target 
figure based on expert opinion con- 
cerning needs. For a limited number 
of occupations, such intensive study 
of the factors affecting employment 
can furnish the basis for direct es- 
timates in the context of the esti- 
mated growth of population. 



Summar y of OcouDatlonal Estimates 

In countries where basic 
data are sufficient to permit the 
development of future employment es- 
timates by industry and by occupa- 
tional group, it will be a relative- 
ly roiitine matter to summarize the 
estimates to derive a model of the 
future employment structure of the 
country. Some classification prob- 
lems may be i encountered, however, 
since the occupational titles and 
the amount of detail may vary from 
industry to industry, and thus the 
occupations will not be additive. 
These problems may be resolved only 
by classifying all occupations into 
the appropriate occupational groups 
and presenting the summary by. group. 
For instance, it may be possible to 
estimate requirements in the pro- 
fessional, technical, and kindred 
workers occupational group, yet not 
be able to estimate the required 
number of chemists or physicists. 

In countries where Condition 1 
prevails (a.g., no statistics avail- 
able for the overall economy) and 
the most important industries are 
analyzed, the future occupational 
requirements in those industries 
will represent minimum requirements. 
Presumably total requirements for 
specific occupations will be some- 
what greater than the number indi- 
cated for the major industries. The 
forecast may be expressed as a range 
between a minimum and a maximum es- 
timate. Such limited forecasts will 
provide useful indications of the 
dimension of the expected manpower 
shortage. 
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Chapter VII. ESTIMATING TRAINING NEEDS FOR EACH OCCUPATION (STEP 5) 



Estimate training requirements 
for each important occupation by 
fiuialysis of the expected supply of 
qualified workers, in comparison 
with the requirements as indicated 
by occupational estimates for the 
future period. 

Education and training at all 
levels is one of the crucial needs 
of the country which is embarked 
upon a program of economic develop- 
ment. Of particular concern at this 
stage of the present analysis are 
the training requirements for those 
high-level occupations which require 
long term education and training or 
specialized skills. To estimate the 
numbei^ of people who need to be 
trained to meet future requirements 
in specific occupations, it is 
necessary to deter^ne the size of 
the present supply of qualified 
workers and estimate the potential 
increments to and losses from this 
supply. 

The detail into which the oc- 
cupational groups are subdivided for 
this analysis will depend upon the 
degree of detail of the source data. 
It may be general, by broad occupa- 
tional group, or specific, by de- 
tailed occupation, such as that of 
chemist, and physicist. The general 
statement is safer and less subject 
to error; the specific statement is 
more useful, particularly to educa- 
tors and vocational counselors, to 
the extent that it calls attention 
to real differences in outlook among 
occupations . 

The analysis proceeds as fol- 
lows: 

1 . Determine the current ”pool" 
of qualified workers in each occupa- 
tional category. 



2. Deduct outflows. Estimate 
the number of retirements, deaths, 
and transfers out of the occupation 
during the period under study. 

3. Add inflows. Estimate the 
number of entrants to the occupation 
from college and university courses, 
vocational schools, apprenticeship 
programs, on-the-job training and 
upgrading of skills, and other chan- 
nels. 

4. Equals potential supply of 
workers to the occupation. 

5. Comparison with anticipated 
requirements indicates shortage or 
surplus of workers and provides es- 
timates of training needs. 

The Current **Pool** of Qualified 
Workers 

The potential current supply of 
workers for each occupation may be 
defined as those who are currently 
employed in the occupation, plus 
others qualified for and capable of 
working in the occupation but who 
are not so engaged. 

Thus, the number of persons 
qualified for employment in an oc- 
cupation will usually be larger than 
the number actually employed and 
hence the supply must be viewed as 
elastic. Presumably additional num- 
bers would enter or reenter an oc- 
cupation if inducements were offered 
and if adequate recruitment and 
placanent services were available 
and utilized. 

It is virtually impossible to 
measure the size of these marginal 
groups, but they can be Identified 
for purposes of euialysis. 
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People currently engaged I n 
another oc c upation . There are many 
individuals with multiple skills. 
Circumstances determine the particu- 
lar jobs at which they work but a 
change in the labor market situation 
could cause occupational shifting* 
For instance 9 a qualified chemist 
may be employed as a teacher; a 
qualified teacher may be employed as 
the proprietor of a dry cleaning es- 
tablishment* 

People currently not in the 
labor force * Retired people and 
married women who have withdrawn 
from the labor force often possess 
valuable skills* These persons may 
reenter the labor market if refresh- 
er training courses are offered or 
if other inducements make employment 
attractive to them* 

People with borderline occupa- 
tional skills * Employers* standards 
change with the exigencies of the 
labor market* Workers whose quali- 
fications are not quite up to a 
specific standard may be hired under 
certain labor market conditions and 
may develop the desired skills on 
the job* They might not have such 
an opportunity if there were more 
highly qualified competitors* 

People currently unemployed * 
Unskilled workers generally consti- 
tute the bulk of the unemployed in 
any country, but there are excep- 
tions* In some cases artificial 
barriers, such as discrimination 
against women, older workers, or mi- 
nority groups, prevent the full 
utilization of these groups* Hence, 
some persons possessing scarce oc- 
cupational qxialifications may be 
among the unemployed* Thus it can 



be recognized that in most occupa- 
tions, an unknown number of ad- 
ditional qualified workers may be 
available* This factor cannot be 
measured but should be borne in mind 
when considering the training re- 
quirements for any given occupation- 
al group* 



Estimating Outflows 

The term outflow is used to 
designate the number among the em- 
ployed and qualified who will leave 
the occupation for any reason during 
the period under study* 

Outflows are considered in 
three categories; (l) Deaths an^ re- 
tirements; (2) Transfers to other 
occupations; and ( 3 ) Emigration* 

Deaths and retirements * To es- 
timate the number of deaths among 
the members of an occupational group 
it is necessary for each year under 
study to apply an estimated annual 
mortality rate to the estimated 
total qualified workers* (a) If the 
age-sex composition of an occupa- 
tional group is known or can be es- 
timated, specific mortality rates of 
the general population may be 
applied to derive an estimate of the 
number of deaths expected each year* 
Mortality rates for specific occupa- 
tions may be different from the 
rates of the general population; if 
any specific information on this 
point is available it should be used* 
The most significant factor is the 
age-sex composition of the group, 
although there may be specific haz- 
ards to be considered in certain 
occupations* (b) If mortality rates 
for the population are not available 
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it is suggested that mortality rates 
for the population of a different 
country be used, on the basis of 
whatever knowledge there is about 
life expectancy. Generalized mor- 
tality rates as associated with 
given levels of life expectancy are 
published by the United Nations. JiLJ 
For example, in estimating deaths 
among high-level occupations in 
Ghana, the previously cited study 
“Survey of the High-Level Manpower 
in Ghana, 1960“ reports: 

It was assumed that life 
expectancy of males, aged 20, 
was a suitable measure of mor- 
tality experience of the labor 
force. Accordingly the range 
of life expectancy in a number 
of populations which might be 
thought analagous to that of 
Ghana was examined for clues 
to high and low estimates for 
Ghana: 

Selected Rates of Mortality of 
the Labor Force (expressed 
as life expectancy of males, 
aged 20) 

Upper limits 

India 33 

Belgian Congo (1950-52).. 34 
Ceylon (1920-22) 35 



34/ Ifodted Nat i ons. Age and Sex 
Patterns of MortallW (New York) . 
ST/SOA/Series A, Population Studies 
No. 22. 

- 25 / Survey of High-Level Man- 
power In Ghana , op. cit., p. 58. 
Life expectancy expresses the aver- 
age number of remaining years of 
life. Thus life expectancy at age 
20 of 40 years means the average 
expectation of living to age 60. 



** High“ mortali ty 



South Africa (1945-47)... 37 

Mexico (1940)..« 38 

Puerto Rico (1934-36).... 39 
Trinidad (1930-32) 37 

“Low** mortality 

Trinidad (1954-56) 46 

US Negro (1955) 46 

Jamaica (1950-52) 45 

Ceylon (1947) 46 

Lower limi ts 

Ceylon (1952) 49 



Prom these data it was de- 
termined more or less eirbi- 
trarily to use mortality tables 
approximating life expectancy 
at age 20 of 37 and 45 years, 
respectively, for the ’high* 
and *low* mortality estimates 
for Ghana. These were selected 
from the model life tables for 
underdeveloped countries pub- 
lished by the United Nations. 35/ 

Retirements are estimated on 
the basis of the known or assumed 
age composition of those employed in 
the occupation, estimating the num- 
be:- who will reach a predetermined 
retirement age at each year in the 
future, after subtracting the es- 
timated deaths. 

In the United States, a tech- 
nique has been developed which pro- 
vides a pattern of labor force par- 
ticipation entitled “Tables of Work- 
ing Life.” These tables follow a 
cohort of 100,000 workers through 
successive years showing the rate of 
attrition caused by deaths, retire- 
ments, and withdrawals, and thus 



provide a basis for estimating 
deaths and retirements in the fu- 
ture. Annual death and retirement 
rates for men in the United States 
range from less than 1 percent per 
annum to more than 3 percent in 
various occupations, depending on 
the age composition. For women 
workers, the withdrawal rate is as 
high as 7 percent in some occupa- 
tions, reflecting the effects of 
marital status and childrearing on 
women *s work patterns, 36/ 

These tables are applicable 
only in the United States since they 
are based upon mortality and retire- 
ment experience in the United States, 
If similar tables of working life 
are available in the country being 
studied, or from, a country with com- 
parable experience, they would con- 
stitute a useful tool in estimating 
outflows • 

In the Ghana study, the U,S, 
tables of working life were utilized 
as follows: 

The experience for the 
United States shown in the 
* Length of Working Life* by 
Sejnnour L, Wolfbein was used as 
a point of departiire; it was 
assum.ed that there was an in- 
herent correlation between 
death rates and retirement 
rates, since both are related 
to biological aging, even 
though customs and other socio- 
economdc factors are also in- 
volved, and at certain ages may 
be controlled, Enquiries con- 
cerning retirement customs in 
Ghana revealed that the custo- 
mary age of retirement is 55, 
corresponding to 65 in the 
United States, Accordingly, the 



retirement rates shown by 
Wolfbein for the United States, 
1955, were used, but applied to 
Ghanaian age classes 10 years 
younger; e.g,. United States 
rates for 65-69 applied to 
Ghanain age 55-59. 37/ 

Transfers to other occunations . 
In a developing country where skills 
are in short supply, it may be ex- 
pected that opportunities will arise 
for workers to move up the occupa- 
tional ladder through various kinds 
of upgrading and training, both 
formal and infonnal. As an econoFiy 
moves further away from the tradi- 
tional agricultural-handicraft struc- 
ture toward industrialization, v;ork- 
ers in considerable numbers move 
from the unskilled category into the 
semiskilled, skilled, administrr-tive 
and managerial occupat’ons, and into 
the professions. This type of oc- 
cupational miobility continues even 
in a highly industrialized nation. 

For example, one of the conclu- 
sions of a study of occupational 
m.obility in the United States is as 
follows : 

The single' most important 
coFiponent in determining the 
rate of grovrbh of an occupation 

United States Department of 
Labor, Biu*eau of Labor Statistics, 
Tables of Working Life for Men . 
Tables of Working L ife for Women 
(Washington, 1950 ), Bulletins 1001 
and 1204 > respectively, Seymour L, 
Wolfbein, Length of Working Li fe 
(Paper presented before the Fourth 
International Gerontological Con- 
gress, Merano, Italy, July 1957 ), 

Surve y of Eigh-Le vel Man- 
n_ower in Ghana ^ op, cit,, p, 58, ~ 
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during any decade is the volume 
and direction of net mobility. 
Occupations which grov; rapidly 
are those into wh-ich there is 
considerable net mobility. 
Large numbers of new entries 
from among youths who are en- 
tering the working force is not 
enough to insure the growdih of 
an occupation. On the other 
hand, the occupations which 
either grow slowly or decrease 



in size do so because of large- 
scale net out-mobility rather 
than because youth do not enter 
them or because of retirements 
or deaths . ^8/ 

The occupational distribution 
of a specific cohort of men, aged 15 
to 24 years in 1930, was compared 
with the occupational pattern of the 
same men in 1950 when the survivors 
were 35 to years of age. 

Percent distribution. 



1930 1950 



Total 100.0 

Professional, technical, and kindred 

workers 2.9 

Farmers and farm managers 5.2 

Kanagers, officials, and proprietors, 

except farm 2.5 

Clerical and kindred workers 8.9 

Sales workers 5*8 

Craftsmen, foremen, and kindred 

workers 10.4 

Operatives and kindred workers 19.6 

Service workers 3»8 

Farm laborers and foremen 24*7 

Laborers, except farm and mine 16.2 



100.0 

6.8 

12.6 

11.0 

5.5 

6.1 

18.4 

18.2 

6.2 

4.3 

10.9 



Inspection of these pic- 
tures of the occupational dis- 
tribution of the same men taken 
twenty years apart clearly in- 
dicate that substantial mobil- 
ity has occurred. Obviously 
there was considerable net m.o- 
bility into the groups; 



^ A.J. Jaffe and R.C. Carle- 
ton, Occupationa l Ko bilit y in , the 
United Stat es 1 ^0-19 60 (New York, 
King’s Crovm Press, 1954) > p* 27. 



Professional, technical, and 
kindred workers 
Farmers and fami managers 
Managers, officials, and pro- 
prietors, except farm 
Craftsmen, foremen and 
kindred workers 
Service workers 

There was also considerable net 
mobility out of; 

Clerical and kindred workers 
Farm laborers and foremen 
Laborers, except farm and mine 
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With respect to the two remain- 
ing groups, sales workers and 
operatives, perhaps in-and-out 
mobility aliriost balanced each 
other, 39 / 

Additional insight into the 
patterns of mobility in the United 
States is gained by an analysis of 
work histories of individual workers, 
Jaffe and Carleton present an analy- 
sis of patterns of working life 
based on data from the study Labor 
Mobility in Six Cities , This 
analysis confirms the findings cited 
above, and provides information 
about individual workers which per- 
mits a more precise picture of the 
types of occupational changes that 
take place. 



their way up from clerical and sales 
positions; one-quarter had begun as 
operatives; and about one-tenth had 
their first jobs as craftsmen or 
foremen; one-tenth as laborers; the 
rest had come from the other occupa- 
tional categories. 

Managers, officials, and pro- 
prietors , except farm . Of 1,000 
young men who enter this occupa- 
tional group prior to age 25, about 
one-quarter remain to the end of 
their working careers; about one- 
fifth become clerical and sales 
workers; about 8 percent enter the 
professions; almost half become 
manual workers, about equally divid- 
ed between craftsmen and other man- 
ual jobs. 



The following is a summary of 
the outflows and inflows to and from 
occupational groups in relation to 
(a) those who started their v/orking 
career in the given occupational 
group, and (b) those who were in the 
given group at the end of their 
working careers: Al/ - 



Of all men in this group at the 
end of their worlcing lives only 
about one-third began as white- 
collar workers, largely at the cler- 
ical level, Ont-eighth began as 
craftsmen; thoTee-tenths as opera- 
tives; two-tenths as laborers; a few 
in service occupations. 



Professional.' technical, and 
kindred workers . Of 1,000 young men 
who enter this major occupational 
group and survive 40 years, about 
one-third remain throughout their 
working lives , Another one-third 
become either managers, officials, 
proprietors, or clerical and sales 
workers. About one-third end their 
careers as manual workers: perhaps 
one-sixth are skilled craftsmen, and 
one-sixth operatives, service work- 
ers, or common laborers. 

Of men in this occupational 
group at the end of their working 
careers, one-quarter had begun as 
professionals; one-quarter worked 



Clerical and sales yjorkers . Of 
those who enter this group as young 
men, almost one-fifth (18 percent) 
remain to the end of their v/orking 
lives. The remainder shift as fol- 
lows: 22 percent to craftsmen and 
foremen; 22 percent to managers, of- 
ficials, and proprietors; about 10 
percent to the professions; about 17 
percent to operatives; the rest to 
the unskilled groups, 

19/ Ibid, p, 35. 

AO/ Gladys Palmer, La bor Mobil- 
ity in Six Citie s (New York, Social 
Science Research Council, 1954). 

Al/ Jaffe and Carleton, op, 
cit,, pp, 54-57 
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Of all clerical and sales vork- 
ers at the end of their careers, 
about one-quarter had begun in this 
occupational group. Three-tenths 
began as operatives } one— tenth as 
craftsmenj one-tenth in professional 
and managerial occupations; the re- 
maining one-quarter in imskilled 
work. 

Craftsmen,, foremen . and kindr ^ 
jwprker^. Of 1,000 youths in this 
group one— third remain, one-third 
enter white-collar (professional, 
managerial, clerical) occupations, 
and one-'third move into less skilled 
manual jobs. 

Of all men in this group at the 
end of their careers, about one- 
tliird began as operatives, one- 
fourth as laborers, a fevr as service 
v/orkers. Less than one— fifth began 
as skilled workers, and one-fifth 
began in white-collar occupations. 

Operatives and kind red v/o rker s . 
Of young men entering this group, 
about one-fifth remain operatives 
for their entire working life; about 
one-third enter v;hite-col3 ar occupa- 
tions, mostly managerial, clerical, 
and sales jobs but a few profession- 
als; about one-third become crafts- 
men; a tenth enter service occupa- 
tions; a few becomes laborers. 

Those who are operatives at the 
end of their working lives began at 
all occupational levels; one-third 
began as operatives, one— fifth in 
white-collar jobs, one-tenth crafts- 
men, one-quarter as laborers, and 
the rest in service occupations. 

The extent to which individuals 
move from one occupation to another 
varies with the customs and economic 



conditions of different countries. 
The mxobility experience of the 
United States, as cited above, will 
not be applicable in another country 
since the labor force of the United 
States is probably the most mobile 
in the world. However, thds summary 
may suggest the dimensions of the 
problem and indicate areas of re- 
search which would be helpful in 
manpower programs in other countries. 

Emigration . When considering 
potential outflows, it must be rec- 
ognized that some workers will 
leave the country permanently. 
Foreign nationals currently working 
in the country may return to their 
hom.es. When large nuiTibers of stu- 
dents study abroad, some of them are 
likely to emigrate permanently. 

VJhen emigration is significant, 
some allowance must be made for it 
in estimating future supply of work- 
ers even though it is difficult to 
forecast. 

For excuiiple , emigration has 
been an important factor limiting 
the labor force growth of Puerto 
Rico. During the early 1950* s, an 
average of 50,000 persons per year 
migrated to the United States. Tn 
forecasting manpower supply the 
Puerto Rico study assumes that mi- 
gration will continue to 1975 at the 
same average level as in the 1950* s. 
To quote from the study; 

We have assumed that the 
net migrant population will 
continue to have the age-sex 
composition that it had between 
1953 and 1955. Data for these 
years shows that the great ma- 
jority of the migrants are less 
than 30 years of age. The 
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ratio of the sexes is about 
even but men migrate in largest 
numbers between the ages of 20 
and 30 while women migrate more 
evenly at all ages. After 30 
years of age there is a net 
migration to Puerto Rico which 
accounts for the fact that our 
population projection shows 
equal or slightly larger num- 
bers of persons in the age 
groups 35-44 and 45-54 than in 
the 25-34 year age group. 

It is also assumed that 
net migrant population will 
have the same educational com- 
position as the total popula- 
tion. This assiunption leads to 
conservative estimates of man- 
power shortages and surpluses 
by education level. The data 
we have, although inconclusive, 
strongly indicate that in the 
past a higher proportion of 
persons with more than average 
education for their age and sex 
groups have been included among 
the net migrants. Analysis of 
the age structure of the popu- 
lation in the United States 
also indicates that the job at- 
tractions of the States will be 
strongest for the Puerto Rican 
age and sex groups which have 
already been most depleted. On 
the other hand, since our esti- 
mates show that these same age, 
sex, and education groups will 
be in short supply in Puerto 
Rico, we may be warranted in 
our previously stated assump- 
tions. 

The numbers involved in: 
our net migration estimates are 
so large as to make our migra- 
tion assumptions easily the 



most important factor in our 
estimates of future manpower 
supply. 42/ 



Estimating Inflows 

The term "inflow” is used to 
designate the numbers of people v;ho 
will enter the occupation during the 
period under study. Kajor elements 
of the inflow to an occupation in 
the high-level category are: 

1 . Graduation from appropriate 
educational Institutions and appren- 
ticeship programs. 

2. Completion of training 
abroad. 

3. Entrance without completing 
formal training. 

4. Transfers from other oc- 
cupations . 

5. Immigration. 

Grad uations . For a limited 
number of occupations, entrance to 
employment requires a specific 
course of education or training. In 
making projections of future inflows 
through graduations, it is necessary 
to distinguish between those re- 
sulting from completion of courses 
by students currently enrolled in 
the various courses, and those fur- 
ther in the future resulting from 
completion of training by students 
who have not yet begun the training. 

If a count of students cur- 
rently enrolled is available, allow- 
ance should be made for expected 
dropouts on the basis of past exper- 
ience, thus deriving a fairly ac- 
curate count of the number of 

42/ P uerto R lco*s Manpower Needs 
and Supply , op. cit., p. 50. 



graduates expected in the next 3 or 
4 years. 

Long-term projections of future 
graduates, beyond the completion 
date of students presently enrolled, 
can be based upon the population 
projections by age group. This re- 
quires an assumption of the propor- 
tion of each age group who will be 
completing each level of education 
in the future years, and assumptions 
as to the distribution of such stu- 
dents among the various courses. 

Apprenticeship programs and vo- 
cational school training graduate 
each year a number of persons with 
the skills required to enter various 
crafts. In the United States and 
niany other countries, formal appren- 
ticeship programs provide only a 
small proportion of the entrants to 
the skilled trades. Consideration 
must obviously be given to the rela- 
tive importance of apprenticeship 
programs and vocational schools in 
each country. Projections of future 
enrol3ments and completions can be 
made on the basis of a knowledge of 
current programs and expected future 
expansion, with appropriate allow- 
ance for dropouts. 

In some coimtries, education of- 
ficials have made projections of en- 
rollments, dropouts, and completion 
of training for the various sectors 
of the educational system. 



43 / United States Department of 
Labor, Bureau of Lalx>r Statistics, 
Scientific and Technical Pers onnel 
in American Industry . Report on a 
1959 Survey (Prepared for the Na- 
tional Science Foundation, 1961), 
p. 15. 



Completion of training abroad . 
TMs component of future inflows may 
be negligible in some countries, but 
quite important in countries which 
traditionally send many young people 
abroad for higher education. If so, 
an attempt should be made to find 
out the number of students abroad, 
their age, sex, field of study, and 
expected completion date. 

Entrance without completing 
formal training . In most countries, 
substantial numbers of the people 
who drop out of the formal training 
programs are able to enter an oc- 
cupation on the basis of their par- 
tial training. Some insight into 
the extent to which this practice 
prevails may be acquired by con- 
ducting a survey of persons current- 
ly engaged in such occupations. A 
study in the United States, 4 3 / for 
instance, revealed that 21 .6 percent 
of the professional engineers had 
not completed the formal education 
normally considered as a requirement 
for entrance to the occupation. 

Transfers from other occupa- 
tions . Inflows from other occupa- 
tions are an element of the occupa- 
tional mobility discussed above 
under "outflows.” The two must be 
estimated together since, for the 
labor force as a whole, outflows and 
inflows between various occupations 
must balance. 

An examination of the educa- 
tional and experience background of 
members of a specific occupation 
such as may be available from a reg- 
ister of members of a professional 
society, may reveal information 
about occupational transfers. Simi- 
larly, a followup study of the grad- 
uates of institutions of higher 




education and/or apprenticeship 
training would be useful in deter- 
mining the nature ' and volume of oc- 
cupational shifts • 

Immigration . Future immigra- 
tion represents a potential source 
of workers at all levels of the oc- 
cupational hierarchy. If immigra- 
tion is expected to be significant, 
some allowance must be made for it. 

For example, Australia admitted 
more than 1 .2 million immigrants in 
the years 1947 tlrirough 1957, where- 
as total population in 1954 was 9 
million. An analysis of the occupa- 
tional distribution and employment 
status of the immigrants appears in 
an article entitled “Employment of 
Post-War Immigrants in Australia.” 44/ 
This analysis was made possible by 
the records of the International 
Refugee Organisation, statements by 
immigrants on admission, and occupa- 
tional data from censuses of 1947 
and 1954# Such rich soiirces of in- 
formation will not be available in 
most countries. To the extent that 
data of this kind are available, 
they constitute a basis for arriving 
at some reasonable assumption re- 
garding the occupational character- 
istics of fhture immigrants. 

The Potential Sup ply of Workers to 
Each Occupational Category 

A summary of the estimates of 
the various categories for each oc- 
cupation will provide an estimate of 
the future supply. For example the 
following tabulation provides an es- 
timate of qualified workers in Oc- 
cupation X in 1970, This estimate 
includes an unknown number of quali- 
fied workers who will not be 



available for employment at any 
given time. 



The i960 pool of qualified workers 
in Occupation X. 



Currently employed 2,500 

Estimate of qualified workers 

not currently employed 100 

27500 

Outflows 1960-70: 

Deaths and retirements,,,,. 225 

Transfers out. 100 

Emigration, including 

foreign nationals 25 

- 350 



Inflows 1960-70: 

Completion of formal 
training at home 

Those now in training..,. 200 

Future entrants to 

training, 350 

Completion of training 

abroad.. 30 

Without formal training,,,, 120 

Transfers in 350 

Immigration 



+ 1,050 



Estimate of 1970 supply in 

Occupation X 3,300 



44/ W, D, Barrie, and Mr. J. 
Zubrzyski. "Employment of Post-War 
Immigrants in Australia," Inter- 
national Labour Review . March 1958, 
pp. 239-253. For a discussion of 
Canada’s postwar immigration see:. 
David C,. Corbett, "Immigrants and 
Canada's Economic Expansion," Inter- 
national Labour Review , January 1958, 
pp. 19-37. 
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Islqai.eAiig ItqiaireingBtfeg 

The eatimates of emplcpieEt Ijgr 
oociupation gromp aa derived in Step 
4 may be eonsidered aa requirementa 
or demand for each category* The 
eatimated anpp3y aa derived for each 
oocnpational category in Step 5 can 
be compared with the demand to pro- 
vide an indication of the antici- 
pated ahortage or anrplna in each 
category* Thia information may 
point the way to adjnatment nooded 



in the edncational ayatem and in the 
training activitiea of indmatry and 
government* 

Deapite the limitations of the 
available data, and the nncertain- 
ties of the aaanmptiona and Judg- 
menta utilized in making such a 
study, the conclusions reached 
should contribute valuable insights 
into the training needs as related 
to the future development of the 
country* 



Bibliography 



I • Soonoiolc Developpisnt— General 

I p L , Anar N., and S. P. Singh, editors, The Ecwy i itcg fff 

nent. *A series of articles and papers (Bombay, Indian Branch, Oxford 

tfeiverslty Frese^ 195S)« 510 pp« 

Aitken. Hugh 0., editor. The State and Bconomlc Grp iia. Papers of a Confer- 
en“ h^ on October 11-13, 1956 riiev loric7sooial science Research 

Goimcili 1959)* 3^9 PP« 

Bauer, Peter T. and B. S. Tamey, Thft Ecpp 9 iB|g 8 yf Cwte laB 

(Chicago, TJhiveralty of Chicago Press, 1959) • 271 pp« 



Brand, Willem, The Stm«le for a Higher St««te^ <>f 

tha UndardiivelQped C^triea (Glencoe, IUm Press, 1958). 

438 pp 



Bryce, Murray D., Industrial Develomcpt; g, qiddft Acc^^prptipg Ec^pH ic 
Growth (New lork, McGrlaw-Hill, I960)* 282 pp« 

Buchanan, Norman S. and Howard S. ElUs, A pprwchpp , tp . Econoffj,c Devplp j ang at 
(New York, Twentieth Century Fund, 1955). 494 PP* 

Chenery, Hollis B., "Patterns of Industrial Growth," ^ericap Econpjn ic 
Raview . September i960, pp« 624-654* 

Clark, Colin, Tha Conditions of Eco namlo Progress. 3d.ed. (London, Macmillan, 
New York, St. Martin’s Press, 1957). 720 pp. 

Clough, Shepard B., Tha Economi e Daveloment of Western (New 

York, McGraw-Hill, 1959). 540 pp* 

Dholakia, J.L., Same Aeoect a of Econnn^c Growth in Cpuntrl ^ s 

(Ahmedabad, La^ Institute of Political Science, 1956). 87 pp. 

Dobb, Maurice H., An Essay o n Economic Growth and. Plamdng (New York, 

Monthly Review Press, I960) . 119 pp* 

Seoar. Evsey D., Easavs in t ha Theory of Economic Growth (Hew York, Oxford 
Huiirersity Press, 1957). 2TO pp. 

Galenson, Walter, editor. Labor and Economic PeveloTanent (New York, Wiley, 
1959)* 304 pp. 

fiiggina, Benjamin, Eoonomlc Deve l otmienti Principles. Problems and PoH^ ^ 
^w York, Norton, 1959). 803 PP* 



o 

ERIC 



77 



Hirschman, Albert 0«, The Strategy of Ecopomlc Develonnent (New Haven, Yale 
University Press, 1958). 217 pp« 

Hofftnan, Paul G., One Hundred Oountrles. One and One Quarter 

How to Sneed Their Economic Growth and Ours in the l960*s (Washington* 
Lasker Foundation, I960). 62 pp. 

Hoselltz, Berthold F. and others. Theories of Economic Growth (Glencoe, 111., 
Free Press, 1961). 344 PP« 

Hoselltz, Berthold F., editor. The Progress of Ifoderdeveloned Areas (Chicago, 
University of Chicago Press, 1952). 297 pp. 

Howenstine, Emanuel Jay, "Appraising the Role of Housing in Economic Devel- 
opment," International Labour Review . January 1957, pp. 21-23. 

Hutcheson, Harold, Problems of the Underdeveloped Countries (New York, 
Foreign Policy Association, 1948). 120 pp. | 

International Labour Office, Employment Obiectlves, in Economic Development . 
Report of a meeting of experts (Geneva, 1 961 ) . 279 pp. 

International Labour Office, Why Labour Leaves the Land . New Series No. 59 
(Geneva, I960). 229 pp* - 

Kaldor, Nicholas, Essays on Economic Stability and Growth (London, Duck- 
worth, 19^). 302 pp. 

Kerr, Clark and others, Industrialism and Industrial Man (Cambridge, Mass., 
Harvard University Press, I960 ). 331 pp* 

Kindleberger, Charles P., Economic Development (New York, McGraw-Hill, 1958). 
325 pp. 

Krause, Walter, Economic Development; the Ikiderdeveloped World and the 
American Inter^t (San Francisco. Wadsworth. I96l). 524 pp. 

Kurlhara, Kenneth K., The Keynesian Theory of Economic Development (New 
York, Columbia University Press, 1959). 219 pp. 

Kuznets, Simon S., Six Lectures on Economic Growth (Glencoe, 111., Free 

Pjt^ss, i960). 122 pp. 

Lauterbach, Albert T., Increasing the Wealth of Nations: the ^est for 

Economic Development (Washington, Public Affairs Press, 1957). 40 pp. 

Leibenstein, Harvey, Economic Backwardness and Economic Growth: Studies in 
the Theory of Economic Development (New York. Wiley. 1957). 295 pp. 



78 



leuis, W. Arthur, Tha Theory of Ecopomlc Qrowth (Honewood, 111., Irwin, 

1955). 453 pp. 



Mason, Bdward S., Economic Pla nning In Hiderdeveloped Areas; Govs: 
Business (Hew Sork, Fordham University Press, 1958). 87 pp. 






ent and 



Keier, Gerald H. and Robert E. Baldwin, Economic D evelopment. Theory.^ 

History, and Policar (New York, Wiley, 1957). 5 ^ pp. 

Moulton, Harold G., Cnntrnlllng Factors in Econo mic Development (Washington, 
Brookings Institution, 1949). 397 pp. 

Myrdal, Gunnar, Economic Theory and Underdev eloped Regions (London, Duck- 
worth, 1957). 167 pp. 

Nurkse, Ragnar and Robert M. Stem, editors. Equilibrium and Grovrbh in t^ 
World Economy 8 Economic Essays (Cambridge, Ifeurvard IMverslty Press, 1961). 

380 pp. 

Okun, Bernard and Richard W. Richardson, Studies in Economic DevelomaiA 
(Now York, Holt, Rinehart and Winston, 1961 ). W pp. 

Organization for European Economic Cooperation, European Productivity Agency. 
nf Development; Series of Lectures on Economic Growth. 

Pepelasls, Admantios and others. Economic Development: Analysis and .Q.aAQ 
Studies (New York, Harper, 620pp7^ 

Rostow, Walt W., The Process of Economic Grovrbh . 2d. ed., (Oxford, England, 
Clarendon Press, i960 5. 372 pp. 

Rostow, Walt W., The Stages of Economic Growth, a Non-Communist Manifesto 
(Cambridge, England, IMversity Press, I960). lW pp. 

Shannon, Lyle W., editor. Underdeveloped Areas; a B ook of Rett— ngs and Re- 
search (New York, Harper, 1957) . 496 ,pp. 

Staley, Eugene, The Future of Unde r developed Countries. Political^ Impiic&: 
tions of Economic Development , rev, ed., (New York, Praeger, 1961). 

483 pp. 

Stanford Research Institute, The Role of Small-Scale Manufacturing in Economr- 
iG Development! the Experience of Industrially Ad vanced Nations as a Gui^ 
for Newly Developing Areas (Menlo Park, California, 1957). 167 pp. 

Stulman, Julius, World Economic Development; a Program for Utillzatlpn_s£ 
Full Capacity Production (Washington, Public Affairs Press, 1961). 16 pp. 



79 




Theobald, Eobert, The Elch and the Poor; a Study of the Economics of Elsing 
Expectations (New York, C. N. Potter, I960). 196 pp# 

Tinbergen, Jan, The Design of Development (Baltimore, Johns Hopkins Press, 
195S). 99 pp* 

United Nations, Secretary General, Economic Development of Underdeveloped 
Countries (New York, 1959)* 124 pp* 

Villard, Henry H*, Economic Development (New York, Rinehart, 1959)* 229 pp* 

Ward, Barbara, The Interplay of East and West (New York, Norton, 1957) • 

152 pp. 

Williamson, Harold F. and John A. Buttrick, Economic Development; Prin- 
ciples and Patterns (New York, Prentice-Hall, 1954)* 576 pp. 

II. Economic Development-Specific Areas or Countries 

AFRICA: 

Batten, T. R.. Problems of African Development (London, Oxford University 
Press, i 960 ). 152 pp. 

The Development of Africa: Report of the group of experts presented to the 
Consultative Assembly of the Council of Europe (Strasbourg. 1957). 69 pp. 

East Africa High Commission, Some Notes on Industrial Development in East 
Africa (Nairebi, East African Industrial Council, 1956) • 63 pp* 

United Nations, Department of Economic and Social Affairs, Economic Survey 
of Africa Since 1950 (New York, 1959)* 24 S pp« 



FEDERATION OF RHODESIA AND NYASALAND; 



Industrial & Process Engineering Consultants (in association with Sir 
Alexander Gibb and partners). The Development of Manufacturing Industry 
Within the Federation of Rhodesia yid Nvasaland . Report presented to 
the F^eral Assembly (London, l96o) . Vol. 1 , 252 pp. Vol. 3, 242 pp. 

GHAl'IA; 

Akwawuah, K. A., Prelude to Ghana’s Industrialization (London, Mitre Press, 
1959)* 96 pp. 

Second Development Plan (1959-64) (Accra, Government Printer, 1958). 124 pp* 



KSIIYA: 



Fearn, Hugh, An African Economy! a Study of the Economic Dey eloment of the 
Hvanza Province of Kenya. 1903^1953 (London, Oxford University Press, 

284 pp. 

LIBYA; 

International Bank for Reconstruction and Development. The Econ omio Develop- 
ment of Libya (Baltimore, Johns Hopkins Press, I960), 524 PP« 



International Bank for Reconstruction and Development, The Econ omic Develoo- 
ment of Iligeria (Baltimore, Johns Hopkins Press, 19557^ 686 pp« 

S(»!ALILAND; 

International Bank for Reconstruction and Development, The Economy of the 
Trust Territory of Somaliland (Washington, 1957) • 99 pp« 

SQoTH AFRICA! 

Kock, tachiel Hendrik de. The Bconomic Development of South Africa (London, 
King, '936). 131 pp. 

TANGANYIKA! 

Develoment Plan for Tanganyika. 1961/62^1963/6^ (Dar es Salaam, Government 
Printer, 1961). 95 pp« 

International Bank for Reconstruction and Development, The Economic Develop" 
ment of Tanganyika (Baltimore, Johns Hopkins Press, 1961). 5^ pp. 

UGANDA; 

Elklan, Walter, The Eeanomic Develoment of Uganda (London, Oxford University 
Press, 1961). 7?*. :^p. 

International Bank for Reconstruction and Development, The Econom ic Develoj^ 
ment of Uganda (Baltimore, Johns Hopkins Press, 1962). 475 pp. 

AMERICA: 

Ellis, Howard S., and Henry C. Wallich, Economic D evelopment for Latin 
America! Proceedings of a conference held by the International Economic 
^sociation (New York. St. Martinis Press^ 1961). 478 pp. 



Hanson, Simon Icpnomlc Deyeloment in latln America? an Introdnctlon to 
the Economic P roblems of Latin America (Wasiiington. ^n^^.flr■^Awlpr^ nnw 
Press, 1951). 531 pp. 

Lewis, William Arthur, "Industrial Development in the Caribbean, " Caribbean 
Economic Review , December 1949, 79 pp# 

United Nations, Department of Public Information, The Economic Growth of 
Twenty Republics s th e Work of the Economic Commission for Latin Americ a « 
(New York, 1954). 32 pp. — * 

United Nations, Economic Commission for Latin America, Economic Survey of 
Latin America. 1957 (New York, 1959). 292 pp. 

argentit:a: 

United Nations, Economic Commission for Latin America, ApaiygAa and Pro- 
jections of Ec onomic Development. V. The Economic Development of Argen- 
tina (Mexico, DF., 1959). 128 pp. 

BOLIVIA: 

United Nations, Economic Commission for Latin America, Analyses and Prelec- 
tions of Econom ic Develoment. IV. The Economic Develotmient of Bolivia 
(Mexico, DF., 1958). 300 pp. 

BRAZIL: 

United Nations, Economic Commission for Latin America, Analyses and Pro lee- 
tions of Econom ic Development. II. The Economic Develoment of Br azil 
(New York, 1956}. 165 pp. 

BRITISH GUIANA: 

International Bank for Reconstruction and Development, The Economic Develop- 
ment of Britis h Guiana (Baltimore, Johns Hopkins Press, 1953)# 366 pp. 

COLOMBIA: 

United Nations, Economic Commission for Latin America, AwalyflAfl and Pro1ec~ 
tions of Economic Develoiapent. III. The Economic Develoment of Colombia 
(Mexico, DF., 1957). A22 pp. 

EL SALVADOR: 

United Nations, Economic and Social Council, The Economic Development of El 
Salvador; Current Trends and Projects . 1959. 175 pp. 




82 



GUATEMALA; 



International Bank for Reconstruction €md Development, The Economic Develop* 
ment of Guatemala (Washington, 1951). 305 pp« 

HONDURAS: 

Checchi, Vincent and associates, Honduras; a Problem in Economic Development 
(New York, Twentieth Century Fund, 1959). 172 pp. 

JAMAICA: 

International Bank for Reconstruction and Development, The Economic Develop- 
ment of Jamaica (Baltimore, Johns Hopkins Press, 1952TI 288 pp. 

MEXICO; 

International Bank for Reconstruction and Development, The Economic Develop- 
ment of Mexico (Baltimore, Johns Hopkins Press, 1953). 392 pp, 

NICARAGUA: 

International Bank for Reconstruction and Development, Tha E«;>r>Tlotn^c Develop- 
ment of Nicaragua (Baltimore, Johns Hopkins Press, 1953). 424 pp, 

PANAMA: 

United Nations, Economic Commission for Latin America, AnAlysAfl and Prolec" 
tlons of Economic Develoment, VII, The Economic Development of Ffmamp 
(Panama City, 1959). 497 pp. ^ " 

PERU: 

Idttle, Arthur D,, A Projgram for the Industrial and Regional PeveloTament of 
Peru; a Report to the Government of Peru (Lima. Pacific Preag^ 1Q6QK 

198 pp. 

Ifelted Nations, Economic Commission for Latin America, AjiAlyafta and Pro1ec» 
tlons of Economic Develoment, VI. The Eco nomic Develoment of Peru 
(Mexico, DF,, 1959). 323 pp. 

PUERTO Rico: 

Jaffe, Abram J., People. Jobs, and Econotnic Develoment; a Case History of 
Puerto Rico. Supplemented bv Recent Mexican Experience (Glencoe. 111.^ 

Free Press, 1959). 381 pp. * 



Paiaxmitog Bomd,, Htiecto Hlco:., Fponpmic Dje velopment of Puerto. Rico. 19AQ-135.Q.M 
1’9S?m^96€C Jtian,, 19S3t;)}*, 179 pp» 

Sttead^j MiMJtsm FbmentQ>*T.Hai Efeonomlc Develoment of Puerto Mco (Washilig- 
ti3ni, K&ixfccaia3l A’aaos^ t95^)»* t51 pp«- 



IntBzmad£j^3]9c^ B^tn& £ac^ aoai. ItaelspiaBEls^ Siagimam. le;C<gnDien<ia^ 

•tHjp yYm fihtr* ft IHawr D>^M!^3 j p|flnapfc Kgoitgam CBisslijiancffi® JolnDft BDipkin® Freas, 






Baoife; £b^ Bacox^itantfitlos^ and Daveloineiib^ The Ecopopic Pevelop- 
maasth efS^ Weaaezmele (Beltiificiire, Xohos Hopkins Press, 196t)« 494 PP* 

MIL9I. and the FM HASTs 



Tiftytfrin^ Hfstions, Sconoodc CosBoission for Asia and the Far East, Economic, 
tefi^ianent in Asia and the Far Easts the Present Outlook (Lake Success, 

^ pp . 



Ihiited nations. Economic Commission for Asia and the Far East, Economic 
Survey of Asia and the Far East 1961 (Bangkok, 1962). 215 pp* 



Bmihjt 



Hagen, Everett E,, The Econo^c Development of Burma (Washington, National 
Planning Association, 1956; • 88 pp. 

Ministry of National Planning, Burma, Second Four-Year Pla n for the Ifei,m__Qf 

Burma ( 1961/62 to 1964/65) (Piangoon, Government Printing Office, 1961). 




.CEYLON: 

.International Bank for Reconstruction and Development.,, The Econc aaic Developr 
ment of Ceylon (Baltimore, Johns Hopkins Press, 1953)* ^9 pp* 

National Planning Council, Ceylon, The Ten Year Plan 1959-1968 (Colombo, 
1959). 490 pp. 

CHINA, COMl'^DNIST; 

Hughes, Trevor J. and D. E. Luard, The Economic DeveloTinent of Communist 
China, I9i.9-1960 . 2d. ed. (London, Hew York, Oxford University Press, 1959). 

235 pp* 





11, Choh-Ming, ^Economic DevQlomen t -^f Goinniuxdst China; Wi Appu^sal gf 
Firs'fc FjLv6 (Borkoloy, tlniv 0 rsi‘fcy of Calif ornifl 

Press, 1959)1 >2B4;PP» 

CHINA, REPUBLIC COF-! 

"Development Planning in Taiwan J« international Labour Review, Nov. 1957, 
pp. 479-495 • 

Economic Development of 'Taiwan, 19g1-^t955. rMutnal Seciirity Mission to China 
(Taipei, 1956,}^ i8/7jpp. 

Economic Staibilinatinn Board, Repuhlic of China,, H j ,ghjj.fihtp ^f . the Beoo ^ 
Four— y**^*** 1P ian_^ or ~^he .Economic. Develo pment -of Taivan (Taipei, 195«i/‘» 

30 pp. 

INDIA: 

Baldwin, George B., Imdns.trial Growth in ."aonth Itidiai gaee gtn^jieaJa 
Dovalormeat »I.Glengoe, ^ree faReee, 19591# 339 w<* 

Bauer, P. T., Indian Economic Boliov ^an d PeveloTigpent (New Xorh, Praegar^ 
1961). 152 pp. 

Bonne, Alfred, Studies im Economic Dev^lomentj Special Refere^_^ 

Conditions in the UnderdeveilQoed Areas of Western Asia and India (london, 
Routledge and Paul, 19571# 294 pp# 

Coale, Ansley J., and Edgar ,M. Hoover, Poonlation Growth ^d Econoplc Deyol - 
onment in Low-Income Countries: a Gase Study of Indials/Prospects (Prince- 
ton, N.J., Princeton Ifeivorsity Prese^ 1958). 389 'Pp. 

Deshmukh, C. D., Economic Develonm e nte iaa India 1946-1 956^ a .Per s onal Re^j^p - 
spect (New Delhi, Asia Publishing Mouse, 1957). 167 pp. 

Narayana, D. L., Employment and Econoroi o Develonment; a Study in T^chniofia 
Aspects . Andhra University Series, No# 6l (India, Waltair, S. 1958). 

2SB pp. 

Planning Commission, India, Programmes of Indu s trial Develoisgttent 956r6l 
(New Delhi, Manager of Publications, 1956). 439 PP# 

Planning Commission, India, Review of th e First Five Year Plan (New Delhi, 
1957). 479 pp. 

Planning Commission, India, Third Five Ye ar Plan; A Draft Outline (New 
Delhi, I960). 265 pp. 



85 



a 



Rosen, George, Industrial Change in India; Industrial Grovth, Capital Re- 
gnlrements and Technological Change 1937-1955 (Glencoe, 111., Free Press, 

195s). 243 pp<> 



INDONESIA; 

Higgins, Benjamin, Indonesia* s Economic Stabilization and Develop ment (New 
York, Institute of Pacific Relations, 1957). 179 pp. 

JAPAN: 

Economic Planning Agency, Japan, New :^ng-Range Economic Plan of Japan 
1961-1970 (Tokyo, Japan Times, 1961). 127 pp. 

MALAYA: 

International Bank for Reconstruction and Development, The Economic Develop- 
ment of Malaya (Baltimore, Johns Hopkins Press, 1955). 707 pp. 

PAKISTAN; 



Ministry of Industries, Pakistan, The Second Five-Year Plan for Small In- 
dustries 1 96O-65 (Rawalpindi, I960). 25 pp* 

National Planning Board, Pakistan, The First Five-Year Plan 1955-60 
(Karachi, 1958). 625 pp. 

Planning. Coi^ssion, Pakistan, The Second Five-Year Plan 1960-65 (Karachi, 

1960). 414 pp. 




k 



o 

ERIC 



PHILIPPINES; 



Golay, Frank H., The Phillpolnesj, Public Policy and National Economic DeveJj 
onment (Ithaca, N.Y., Cornell University Press, 1961). 455 pp. 



National Economic Council, Philippines, Three-Yey» Program of Econ.oralc_aM 
Social Development (FY 1959-60 to FY 1961-62) (Manila, 1959). 171 pp. 



THAILAND: 



International Bank for Reconstruction and Development, A PubHc Development 
Program for Thailand (Baltimore, Johns Hopkins Press, 1959). 301 pp. 



86 









VIET-NAM: 



United Nations, Toward the Economic Develotanent of the Republic of Viet-Nam » 
Economic Survey Mission organized by the United Nations, International 
Labour Organization, and Food and Agriculture Organization (New York, 

1959) . 298 pp. 

EUROPE: 

CYPRESS: 

Thorp, Willard L., Suggestions for a PeyeloTanent Program . Prepared for the 
Government of Cypress (New York, 196l). 113 pp« 

GREECE: 

Ministry of Coordination, Greece, Preliminary Five Year Programme for the 
Economic Development of Greece. 1959-1963 (AthensV 1959). 117 pp. 

ICELAND: 

Chamberlin, William C., Economic Develotanent of Iceland Through World War II 
(New York, Colombia University Press, 1947) • 141 pp. 

ITALY: 

Elements of a Programme for Raising Income and Employment Levels in Italy 
Over the Ten Years from 1955-1964 . Provisional Draft (Rome. 1966). 96 pp. 

THE MIDDLE EAST: 

United Nations, Bureau of Economic Affairs, Economic Developments in the 
Middle East, 1958-59 . Supplement to World Economic Survey 1959 (New York, 

1960) . 125 pp. 

IRAQ: 

International Bank for Reconstruction and Development, The Economic Develop- 
ment of Iraq (Baltimore, Johns Hopkins Press, 1952). 463 pp. 

JORDAN: 

International Bank for Reconstruction and Development, The Economic Develot)-» 
ment of Jordan (Baltimore, Johns Hopkins Press, 1957). 488 pp. 



87 



SYBIAt 

IxrfceimtloJial Bank leeonttmcldon and Developaant. 
winwfe nf Syria (ialtimore, Johns Hopkins Press, 1955 ). 4 Bo pp. 



TUHmr* 

International Bank for EeoDnstTOotion and Develoiment, flap lepppuf pf Tygrtox 
AT^y lYfti a apd Reooitanendations for a Devel oioment Prograan (lashington, 

mWTWw. V 

m. MfflPOWBa STTOIES-mBSKAL 

Qlnaberg, BU| HwwAti Raaoiaroeej The Wealth of « Hatlon (Hew York, Simon end 
Sehnoter, 1958). 183 pp. 

Goldstein, Harold, MethBde.tgC Foreoastlng Demand for and SoppIy of 8<40Pliivatfl 
BnpinAfli-a (-Barls, for,»oropeBn Boonomlo Cooperation, 

i9Prr^i^. 



ikSldolMaiBtf Haafid asd Sift rSwarSW;, ’ Methflds . pf Long-Teon ^gleotlop pf . Ba = 







teMiSjon^ ikedieil^cac @he tQo«ni^sltfey.e 

.ft ^^nksMme feaaework vSninceton, 1961). 20 pp. 



HarMaon. fred^erliolk i^iai^Siwsatl Mmnmm* ^Brotej^]feTlty apd ^conpjsis 
Pregreas. . Paper ifor cen Msor froauj^tMity under the auspices 

of the %ternaMi0nQl lEbon^naiie .Se^ptenher i19^1.e 

Haribi80&9 S^edertdk -me testeg y ^ 

Mn.1i.|».pfilK^aaip E.oonoini.iQS 45^ iP^‘* 






ent 



•'Human lesonrae Plannings Md t© fr^e tBferM ItoW8(l,oitmttsna^''j, 3 e 
Samarllar leylewe Wb^ 1 ' 960 , pp# >-^ 4 U 

Intematioxml Cooperation Administration^ Itop^er. IBrognams- Sf^d PlmiM. ^3 
TSi;*^pi;>ll^c Development (Washlngtonf 



Jaffe, Ahram J. and Charles D. Btmuart, Ifanpoyer B aponrcgs and Utilisation 
{Hew York, Wiley, 1951)* 532 pp. 



Xerr, Clark and others, "The Labor Problem in Economic Derelopoents A 
Framework for Reappraisal," Internationa l Labour Review. Karch 1955, 
pp. 223-235* 



88 





Haj, K. N., gmplovment Aspects of Planning in Uhderdeveaoped Iconpmle^ 

(Cairo, Kaiional Bank of Egypt, 1957). 48 pp. 

Werts, Leo R., A Mant>ower Program for Economic Develoment and ,Qbserva^l_Q?ifl 
and Suggestions Ooncerplng Indiana Manpower Pro^aro (New Delhi,, 19^0) . 

1$3 pp. 

IV. MANPOWER STUDIES— SPECIFIC AREAS OR COUNTRIES 
AFRICA; 

International Labour Office, Labour Survey of North Africa ,. New 
No. 60 (Geneva, 1960). 473 PP. 

GHANA: 

Ministry of Information, Ghana, Survey of Hlieh^Leye lL ^lanpemeri- ±m GHaimi 
(Accra, 1961)* 62 pp. 

TUNISIA: 

Merson, Bumle, "Manpower: The Key Wea^oin in\ Tlml:sifai*’S3 Efeonoml’c* ®Kfet3jei,s”* 

Employment Security Revlev . May 1960:,, 

UGANDA: 

Powesland, P. G., Economic Policy- andi Labcaurt, at SHufe Mm Ulcandai"a E cenoipic 
History (Uganda, East African. IhsMtutfii oC Silaclaill. KaaeairciB* ^ KP* 

Thomas, Robert L., Report on the- Survey?- of; M&nmwejg’ andl TTadte tag^ ¥ganda. 
Protectorate. Brit ish East. Africa ., JiwiI^!c.-©Ctob^ Prepared by the Ford 

Foundation In cooperation with the; MdjiEilatEy oj£ Edufiaition and Labor. 

AMERICA: 

Flschlowltz, Estanialau, "Manpoweir ProMkems and Prospfscts in Latin America," 
Monthly Labor Review . SeptemfeeiT 1l960i„ pp>. 909-916. 

United Nations, Economic ConaBission for Latin America, Reaeurcea^of 

p.ort’fr.i.wl America. Panama Mid Mexico. 195^1980 . In Relation to Sopi^, Agpec^. 
of Economic Development (New I6rk» I960). 1^ pp. 

Ihdted Nations, Economic CoraQlssion for Latin America, Progress Report m 
the Manpower Survey in Latin America (Bogota, 1955). 39 pp. 



89 



CANIDA! 



Royal Commission on Canada's Economic Prospects, Skilled and Professional 
Kanpov;er in Canada . 1945-1965 (Ottawa, 1957). 106 pp* 

PERU; 



Clay, Robert J., "The Employment Service and Manpower Planning in Peru," 
Emplomont Security Review . May I960, pp. 20-24. 

PUERTO RICO: 

Committee on Human Resources, Puerto Rico, Puerto Rico's ttonower Needs and 
Supply (San Juan, 1957). 134 PP* 

TRINIDAD AliD TOBAGO: 

Ministry of Labour, Trinidad, Report on the Manpower Situation in Trinidad 
and Tobago No. 2. July 1959 . Council Paper No. 12 of 1959 (Trinidad. 1959)» 
73 pp. 



ltt<ITSD STATES: 

Blank, David M. and G. J. Stigler, The Demand and Supply of Scientific Per- 
sonnel . General Series No. 62 (New York, National Bureau of Economic Re- 
search, 1957). 200 pp. 

Brovm, J. Douglas, and Frederick H. Harbison, High-Talent Manpower for 

Science and Industry; An Appraisal of Policy at Home and Abroad . Research 
Report Series No. 95 (Princeton, Princeton IMversity Press, 1957). 9S pp. 

Harbison, Frederick H., "High-Level Manpower: Needs and Resources," in 

Addresses on Industrial Relations . Bulletin 28 (Ann Arbor, University of 
Michigan, Bureau of Industrial Relations). 

National Manpower Council, A Policy for Skilled M€inpower (New York, Columbia 
University Press, 1954). 299 pp. 

National Science Foundation, Long Range Demand for Scientific and Technical 
Personnel: a Methodological Study (Washington. 1961 Y. 70 pp. 

National Science Foundation, Scientific -and Technical Personnel in American 
Industry . Report on a 1959 survey (Washington, 196l). 62 pp. 

New York (State) Department of Labor, Division of Research and Statistics, 
Projecting New York State Job-Patterns: a Technical Supplement to "Jobs 
1960-1970; The Changing Pattern in New York State ." Publication No. b-1l8 
(Albany, 196l). 55 pp* 



90 



United States Department of Labor, Bureau of Labor Statistics, Itopov/er 
Needs and Resources of the United States, 1960-1975; Part I. 8uininary_of 
Findings and Implications (Washington. May 1960) > 3^ PP* 



ASIA and the FAR EAST: 



CAMBODIA: 

Steinberg, David J* and others, Cambodia. Its P eople. Its Societyj__Its 
Culture . Country Survey Series #2 (New Haven, Yale University Press, 

1957). 345 pp. 

CEYLON: 

Sundrum, R. M*, Manpower Resources of Ceylon 1956-1981 (Colombo, National 
Planning Council, 1959). 34 PP» 

INDIA: 

Datar, B. N., "Manpower Planning in India," International Labou r Review. 
July 195S, pp. 56-70. 

Wjyers, Charles A,, Labor Problems in the Industrialization of India (Cam- 
bridge, Harvard University Press, 195S). 297 pp. 

PAKISTAN: 

Ministry of Health, Labour, and Social Welfare, Pakistan, Department of Man- 
power and Employment, Report on the 1959 Manpower Survey in Pakistan . 
Carried out under Labour Market Information Programme (Karachi, 1962). 

154 pp* 

Ministry of Labour, Pakistan, Department of Manpower and Emplo^ent, Report 
of the ILO on the Manpower Survey in Pakistan (Karachi, 195S}. 126 pp. 

Planning Commission, Pakistan, Development and Utilization of Mpj^poyer 
(Karachi, I960). 18 pp. 

EUROPE: 

GREAT BRITAIN: 

Payne, George L., Britain* s Scientific and Technical Manpower (Stanford, 
Calif., Stanford University Press, I960). 466 pp. 



91 




NORWAY: 



Skrindo, Thor, "Manpo^/er Planning in Norway," Int^ypat^QpaJ, Labg^ Rey^gH, 
August 1957, pp. 124 - 138 . 

THE MIDDLE EAST: 

Badre, Albert Y. and Simon G. Siksek, Manpover and Oil in Ayab Cowitrigs 
(Beirut, American University Press, I960). 270 pp. 

EGYPT: 

Harbison, Frederick H. and I. A. Ibrahim, Hmnan Resources fpr Egypti a n 
Enterprise (New York, McGraw-Hill, 1958). 230 pp. 

IRAl^: 

Ministry of Labor, Iran, National Manpower Res ources and Requirements SipTveyt 
Iran 1958 (Washington, Governmental Affairs Institute, 1959). 90 pp. 

Proposed High-Level Manpower Development of Iranj General Outline and Wp ^ 

Plan (Washington, Governmental Affairs Institute, 1959). 10 pp. 

OTHER: 

AUSTRALIA: 

Isaac, J. E., "Manpower Planning in Australia," International Labour Reyiw, 
November I960, pp. 403-431* 

V. PROJECTIONS Al^D OTHER REFERENCES 

Barrie, W. D. and J. Zubrzyski, "Employment of Post-War Immigrants in Aus- 
tralia," International Labour Review , ^^arch 1958, pp. 239-253* 

Bruner, Jerome S., The Process of Education (Cambridge, Mass., Harvard 
University Press, 196lT^ 

Hagan, Everett E,, Handbook for Indu stry Studies. Center for International 
Studies at the Massachusetts Institute of Technology (Cambridge, Mass., 

1955). 85 pp. 

International Labour Office, Annual Y e arbook of Labour_Stati sties , Geneva. 

International Laboiu: Office. Internatio nal Standard Cla ssification ,of 
Occupations (Geneva, 1958). 236 pp. 

International Labour Office, Why Labour L eaves the Land (Geneva, I960) 229 pp. 



92 



Jaffe, A. J. and R* 0. Carleton, Occupational Kobilltv in the U. S. 1930- 
I960 (New York, King’s Crown Press, 1954)* 105 pp. 

National Bureau of Economic Research, Conference on Research in Income and 
Wealth, Long-Range Economic Projection (Princeton, K. J,, Princeton Uni- 
versity Press, 1954)* 476 pp« 

Organization for European Economic Co-operation, Office for Scientific and 
Technical Personnel, Forecasting Manpower Needs for the Age of Science 
(Paris, I960). 141 pp* 

Palmer, Gladys, Labor Mobility in Six Cities; a Report on the Survey of 
Patterns and Factors in Labor Mobility. 1940-1950 (New York, Social 
Science Research Council, 1954)* 177 pp. 



Planning Commission, India, Occupational Pattern in Manufacturing Industries. 
India. 1956 (Delhi, India, 1959)* 44^ pp* 

Union Panamericana, Institute Interamericano de Estadistica, Estructuna 
Demografica de las Naciones Americanas: Volume II. Tomo 2 (Washington, 

1959). 282 pp. 

United Nations, Age and Sex Patterns of Mortality . New York, ST/SOA, Series 
A, Population Studies No. 22. 

United Nations, Economic Commission for Latin America, Analyses and Pro- 
jections of Economic Development. I. An Introduction to the Technique of 
Programming (New York. 1955). 52 pp. 



United Nations, Economic and Social Council, World Economic Situation. Eval- 
uation of I^ng-Term Economic Projections (New York, 23 June I960). Docu- 
ment No. E/3379* 42 pp. 

Document No. E/3379/Add. 1, New York, 12 May I960. 88 pp. 

Document No. E/3379/Add. 2, New York, 31 May I960. 70 pp. 

Document No. E/3379/Add. 3> New York, 20 June I960. 98 pp. 

Document No. E/3379/Add. 4> New York, 28 June I960. 45 pp* 

Document No* E/3379/Add. 5, New York, 18 July I960. 22 pp. 



United Nations, International Standard Industrial Classification of All 
Economic Activities, Statistical Papers, Series M, No. 4> Rev. 1 (New York, 
1958). 253 pp. 




93 



United Nations, National and Per Capita Incowes. Sevent y Countries 1949. 
Statistical Papers, Series E, No* 1 (New York, October 1950). 29 pp» 

United Nations, Statistical Office, A System of National Accounts and Sup^ 
porting Tables , Studies in Methods, Series F, No* 2, Rev* 1 • (New York, 
i960) . 46 pp* 

United Nations, Statistical Series for the Use of Less Developed Countriea 
in Programmes of Economic and Social Development . Statistical Papers, 

Series M, No. 31 (New York, 1959). 

U.S. Bureau of the Census, U.S* Census of Population; 1950* Vol* IV-. 

Special Reports * Part 1, Chapter D, Industrial Characteristics (Washing- 
ton, 1955). 

U.S. Department of Labor, Manpower Cliallenge of the 1960j_s (Washington, I960). 
24 pp* 

U.S. Department of Labor, Bureau of Labor Statistics, Economic Forces in the 
U.S. A* in Facts and Figures (Washington, I960). 253 pp» 

U.S. Department of Labor, Bureau of Labor Statistics, Tables, of Working Life* 
Length of Working Life for Men . Bulletin 1001 (Washington, 1950). 74 PP* 

U.S* Department of Labor, Bureau of Labor Statistics, Tables of Working Life 
for Women . Bulletin 1204 (Washington, 1950). 33 pp. 

Wolfbein, Seymour L. , Length of Working Life . Paper presented before the 
4th* International Gerontological Congress (Merano, Italy, July 1957)* 

7 pp. 




Appendix 



International Standard Industrial Classification of All Economic Activities 



list of Divisions and 15a j or Groups 



Mato 

Group 

Division 0. Agriculture. For- 
estry, Hunting and Fishing 

01 Agriculture 

02 Forestry and logging 

03 Hunting, trapping and game 

propagation 

04 Fishing 

Division 1 . Mining and Quarry- 
ing 

1 1 Coal mining 

12 Metal mining 

13 Crude petroleum and natural gas 

14 Stone quarrying, clay and sand 

pits 

19 Other non-metallic mining and 

quarrying 

Divisions 2-3. Manufacturing 

20 Food manufacturing industries, 

except beverage industries 

21 Beverage industries 

22 Tobacco manufactures 

23 Manufacture of textiles 

24 Manufacture of footwear, other 

wearing apparel and made-up 
textile goods 

25 Manufactures of wood and cork, 

except manufacture of furni- 
ture 

26 Manufacture of furniture and 

fixtures 

27 Manufacture of paper and paper 

products 

28 Printing, publishing and allied 

industries 



Ma.1 or 
Group 

Divisions 2-3.» Manufactur- 
ing-Continued 

29 Manufacture of leather and lea- 

ther and fur products, except 
footwear and other wearing 
apparel 

30 Manufacture of rubber products 

31 Manufacture of chemicals and 

chemical products 

32 Manufacture of products of 

petroleum and coal 

33 Manufacture of non-metallic 

mineral products, except pro- 
ducts of petroleum and coal 

34 Basic metal industries 

35 Manufacture of metal products, 

except machinery and trans- 
port equipment 

36 Manufacture of machinery, except 

electrical machinery 

37 Manufacture of electrical machin- 

ery, apparatus, appliances and 
supplies 

38 Manufacture of transport eqiiip- 

ment 

39 Miscellaneous manufacturing in- 

dustries 

Division 4. Construction 

40 Construction 

Division 5. Electricity. Gas. 
Water and Sanitary Services 

51 Electricity, gas and steam 

52 Water and sanitary services 
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List of Divisions and Major Groups— ^bntinued 



Ma j or 
Group 

Division 6 « Coinmerce 

61 VJholesale and retail trade 

62 Banks and other financial in- 

stitutions 

63 Insurance 

64 Real Estate 

Division 7. Transport, Storage, 
and Conanunication 

71 Transport 

72 Storage and warehousing 

73 Communication 

United Nations. Statistical Pape 



Ma.ior 

Group 

Division 8« Services 

81 Government services 

82 Community services 

83 Business services 

84 Recreation services 

85 Personal services 

Division 9- Activities not 
adequately described 

90 Activities not adequately 
described 



. Series M, No. 4» Rev. 1* 
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